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| Not before treated of i in this Language. 
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"To His Highneſs the Prince 
May ic pleaſe FourHighaes?. | 


Should; ot thus have preſented my 

diverſions, where I owe my ſtudy 
aud buſineſs, but that where all 
is due, a man may not juſtly with= 
bold any part. | Wo 

This following Diſcourſe was compoſed 

ox years ſince at my ſpare hours in: the 
QOniverſity, The Subje@& of it is mixed 
Mathematicks; which I did the rather at 
ſuch times make choice of,” as being for © 
the pleaſure of it,ore proper for recrea- 
tion; and for the facility,more ſutable to 
my abilities and leiſure. 

F ſhould not, Sir, have been ambitious 
of any ſo Great (1 could not of any Bet- 
ter) Patronage, had not my relation both 
engaged. and emboldned me to this Dedi- 
cation. 

They that know your Highneſs how 
great an encourager you are,and how able 
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lag TOP7 kind of ingenious arts and. 


needy «AY chpowledg 


VER Tens HT. oo * 
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ft thoſe many 


6 cages; 
of An does now % 

” It would in many'reſþ aboth condure 
16.9 general advancement. of religion 
legroing,if there formed Churches, in 
\ Ck cauſe and de Cot your family hath 
4 deopt) y- js ered, were but ef@uall 

mindful-of theirengagements to it. 
Ag eularly, VA theſe preſent nubappy di fe 
ferences 0 Nation digi n0t occaſion 

rtog- aucl forget ulneſs of their 
$6 Land profel) 70ns ES e vingicating 
of your family, and the reſtoring of your 
ighneſs 3 the baftning and accompliſhs 


ger 0 f which, together with the increaſe 
| f Whervenl Ming upon your High- 
7 Re be the R_"_— daily prayer. of” 
Your Highneſs | 
Malt humble and: moſt dengnch 
ſervant and Chapicie, | 
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_ (though themoſt ſecred) profeſſion. _ 


| is latisfa&ion, to compoſe them to lome 


'THE READER. 


Tl is. rivnd of PEEP that when 
| found; bim _ a 
Teague ſhops. w 
{Hays enter, Yo told. 17þ mag Land 
2 aha 0 dis, def ſunt 4ymortales, that the 
gods were as ell Il conyerſang..in, ſuch places - > 
as in others} Intimating that a divine pow ; re 
er:and wiſdome; right be diſcerned evenin >. >, 
a common arts, which are:fo much des. \..  - © 
piſcd 3, And, though the- manual, exerciſ, _ 
and praQtiſe, of them be; eſteemed ignobles 
yet. the ftudy, of their general cauſes and = 
principles cannot. be prejudical to any other - 


It hath been my uſual cuſtomin the courſe 
of my other ſtudies, to propoſe divers Mathe- 
matjcal or Philoſophical inquiries , for the. : 
recreation of my leifure-hours; and asIcould FW, 


mand method, 
; Some of theſe bore bee formerly publi- 
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To the Reader. 


4 nd have now ventures: forth -this 

rle 3. wherein belides thiF great delight 

and pleaſure C which every rational Reader 
* needs find in ſuch notions as carry 

with them their awn gyidence and demon- | 

ſtration) nt ned muchreal benefit to be 


employ Rice teiahe mans 


ventures of wekir i Mines, Cole-pits,&c. 
"y may from Poet clam e chie bores unds 
ane ane nn - 

i Bun &v6id 63. ao chan | 


'for* RN ports 10n Arte. 
Wear gol in the Jraghſe of theſe 


be yy bench hk raged 'by"the 


eight: enderfladding of rheip em; and 
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v1 Regt Iircrves, thirthe reafoh why 
oe ermanyharhibeen { ſo etninent fo Mechanical 
re' have been pub-' 
hck LeAureg'6f- this kind inſtitvted among 
them; and' thoſe*niot 'only- in* the learned/ 
languages, but alfoin the vulgar' tofigue; for! 
the capacity of” \every  momoagy$e ingenious 
Artificer, - 


5. This whole Diſcourſe I cal |Mathemars To 


cal e Magick, Becauſe the art'of ſuch Mes" 
chanical inventions as are here chiefly infifted” 
upon, hath*bcen formerly ſo fiyled and ins: 
dlluſion'to vulgar opinion, which dothcom!? 
moeny's by -_ ſuch Weoge” operations 
bi. | = 'unto* 


+ "to oi 
6 74 


| Tor xd, or Mravdorum Eff 


.nical powers. 


dodiewhel is reſated to be one of the firſt and 
moſt famous ET the > Glenn for his 
Skill i aging oe < pong 


| arts of bits Gike are moſt proper... 'Theſe in- 


A the Reader. - 7 NE 
Hake che a name this Art Oavya 
etrix. 


Book iv'called Arch 
he westheabiceE rn | 


the-nameof-De 


:'b redo, Kara _y 
_ vuoto-Mechaniical experiments. 
Other- diſcourſgg.of, this kind,-ax Hark "axe ſor the 


woſt part large and voluminous, of great 
price and har y 3 and belides, there 
at oh of. t * Ne ar f knons f ; in our. 
vulgar hich theſe” nm ng 


conveniences are here in ſome meaſure reme- 
died,rogaaberiwithihe addition (jtl miſtake | 
not) *_ divers things very conliderable, and of 
not inſiſted vpon by others. 
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creatures is conformable to theſe arti- 


fiiial rules, | 
Ch. 6, 


# 4 / FF 
-4 nd c Ply : 
K bob; - av. STO 2. 
* , . ” = 
FA ” +: 96th » 
= >< 4 »* 
o »2 , p, 5 L þ | 1s p & *; 
_— - PIE 4 
4 by Bs; POE IF 48 Te 
, Fo 3 þ 4.tle . 
” F 2D. 4 x 
x 4s 
4 
er 0 br +, 
wb 4 > oe 


Al on 
: &b. Ke 7: Concerning the DN 

X | | (7 F: 7 'S 
Chg. af the Screw. | NEWS 


Ch. 1c: 4 inquiry into the magnificent 
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fcay ini the Mechazical arts. 


Be IT. Thet the Trecieeli fed diver mq- 
 . © tives ard means. for ſuch yaſt NS. 
ſcent works, which we have not. 


Ch. 12. Concerning the force of the Me- Be 
- chanick faculties; particularly the Bal- | 
lance ard Leaver. How they may be 
contrived to move the whole world, or 
any other conceivable weight. 
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Ch. 14- | Eotoerning the infinite flrength 
of Wheels, Pulleys, and Screws z 
that it 5s poſſible by the multiplication 
of theſe,to pull up any Oak by theroots 
with a hair, + bf it upwith a flraw, or 
blow it up with ones breath, or to per- 
form the OE, Ebonr with the leaſt 


power. 


Ch. 15; C oncerning FY proportion of 
fowneſs and Pariftnce in Mechanicat 
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Ch. 16; * That it is poſſe ble to contrive z 
fuch an artificial motion as fhall be of a 
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of the heavens. 
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our minds in the bay their 
roper happineſs, /' ind theſe arts a- 


Rare 


cure virtws eſt, (ſaith the divine Sto- 


ick.) which ſct a man at t liberty from | 


his luſts : Qns | 
; bereferred- all 
that knee "which concerns'the 
frame of this great ; Univerſe, « or the 
uſual courſe of prof 
Vern of thele. 
''To the. laſt hae | 
inventions, .. 
wad uickned 
5. Fhelſe:. 


urs. 

This following FIERY Joes 
es hs eg; this latter Nom | 
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 fomuch to'be' 
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We” ' 


Now Art may be faid, on 
intitate tiature,' 2s in Hhmming and þ 
Curess: or to help narure, asin tt FT | 
cine's orto ovevcone and advances. nas 


\ ture," as. 11" theſe Mechanical - diſct- 


pines, which in. this ' are by 
red the 
other,” by:ho much their end and 
power is more excellent, -'Nor- are 
they therefore - ro: be eſteemed: leſs 


mh: om not Hd to-pradhiſe a as 


— === 67ND 
ED Jopyren that/ the 
hety--eſtcenitd - it 4 - 
wes wiſdom, to'' conceal 
hiog Swe apprehen- 
/ the” better to 
maintain-it 41:25 duc Honour and | 
reſpott, And dbeaore did ahey es 
nga ay] ond orree arid = 


I | W dine -00;; Liber 
Fee & revererice, fearing leſt amore 


"3+ - © gale and famihar; diſcovery, .might 
D _ expoſe, them to; contempt. | Sie-gpſa 
| myſteria fabularum enniculis -operinit- | 
" Macrobiu tax, Summatibus tantum viris, fepientia 
_ interprete,veriarcani canſciis z Contents 
py Y IP ſint reliqui, ad venerationem , fignris 
defendentibus 2 vilitate 904630 faith 
i a Phlatonick. -/ | - - 
Hl Hence was. it, that the rode hg "Mas | 
(\ | thetaticians did place all their Jearne 
ing in abſtracted ſpeculations.refiling 
to clebaſe the, principles of that noble 
profeſſion pnto Meehanical experi - 
ments. . : Inſomuch, that ,thgſeiery 
[3TH Authors amongſt them, who. were 
, | moſt. eminent. far- their: jnyentivns 
| 
| 


of this. kind,- and -were- willing. by 
their own prattiſe,; to: manifeſkyjnto' 
the - world thoſe: artificial :; 
WAR that mightbe wrought by « , 
Ml as Dedalus, p ht 9g yotia Fees hr She. | 

Wl " were notwithſtanding © much : ipfe- - 


Ald ed with this blind; fupecſtitign,, us 
ij / notto leaveany thing in writingicon- 
3419 | cerning the. Non MARKET or 
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' Bwintilian ſpeaking to this, [i «$ 
Fs © apart romr, Grith thus: ar c 16. 

vis tantum tamgque: ſingularem Geo 
trie uſum, Archimedes, ſingularibusex<« 
emplis, & admirandis ojeribus ofſtende- 
rit; propter que non humane ſed divine 
ſcientie vaudens fit adeptys, heſit tamen 
in illa Platonis: poofuaſove,: neolan - 
Mechanicam literam prodere voluit.” 
| By. which means, poſterity hath 
unhappily loſt, not-only the benefit | 
of hk as, diſcoveries, but 5 
alſo- the proficiency 'of thoſe. arts in 
general, . For when once thelearn- 


ed men did forbid the reducing of 

them to particular uſe | and' vulgar 

[ iment, othersdid thereupon re- 

) fa t theſe ſtudies themſelves, as be- 

$ ing but empty and -uſcleſs ſpeculati- 

» | | ons. '-Whence it came to paſs, that 

7 the ſcience of Geometry was ſo unis Pet. xom 
> © | © verlally negleQted; receiving little or $9947 , 
S no. n-for many- bundred years v1 - 
Y together... 

# Amongſt theſe Ancients, the di- 


: vine Plate. is obſeryed to, be'one'of 
yo the. grenelt ſticklecs fox. this fond - * 
| B 3 opinion 


"+" * ported to have killed an Artificer for 
| making glaſy, malleable, fearing leſt 
. thereby the price of. metals might be 
debaſed. $0 he\, m' his ſuperſtition 
to Philoſophy, would rather chuſe 
. to deprive theworld of all thoſe ufe- 
ful and excellent inventions which 
might be thence contrived , than to 
expoſe that profeſſion unto the con- 
tempt of the ignorant vulgar. F-2- 1 
| Burt his Scholar 4riflotle, (as in ma- 
Arit. ny. other particulars, ſo likewiſe in 
this )did juſtly oppoſe him, -and be- 
carte himſelf one of the firſt Au- 
M '.  thors that hath writ any methodi- 
[5h ca] Diſcourſe concerning thelſe' axts 5 
| chuſing rather a certain and: general 
| benefit, before the hazard thar mote 
_ accrue from the vain and'groumndl 
diſreſpets of ſome ignorant perſons. - 
Being fo far from eſteeming_ 'Geo- 
, metry diſhonoured by the applicati-- 
| T_T -» 


t ©: 


i bengatio bor yrs VAS 
whereas the Mathematicians - 


former ages wt did } all-their 
| my, | men do their 
wealth; -onl mcg AQorion; 
the ;adicibia) Arift Aa wiſe 


Steward, did ly-icout'to. ptaular | 
uſeand i chem oper rightly Þ refer- 


CORPS. 


ſes retiwl Pecalaion, or valger 
opition. / | 
Sinet him there have beek -ivets 
other" Authors, who have been'emi- 
nent for their writings of this na- 
tute. ' Such were Hero Alexiandrivins , 
Hero Mechanicus, Pappus Ale dirdhv1- - 
mms, Proclus Mathematitns, Virtuvins, 
Guidas Ubaldss, Henricus Monanths- 
lizs;,Galilews Gurvara, Mer ſerinws, Bet- 
tinus, ehc. 'Belides'many' others, that 
have treated largely of ſeveral &h- 


_ gines, as Anguftone Ramelli, Vittorio = | 


Zoncha, Jacobs Tl } Vegetins, 
Lipfius. Mott 
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He word Yichanick ao 
o_ T to be derived v3 13 wane yy Leon; 
l. 1.Dic- onuliyes aſcenderg, pertingere : intima- 
_ log.z-* | ting theefficacy and force of ſuch in 
T"ars 2 ventions. Orclſe wagy ud xaver rh 
2bſurd E- Exſftathias ), quia. hiſcere non finit, be- 
rymol . cauſe! theſe arts are ſofull. P leafant 
impoſe v7 variety, that they admit not exther; of 
CIO? or. Wear WY Wit; 
in es ma= © ©. Accotding. to Or ipary fig IIC2 
cheſur,25 on, the word 45 fed in oppokitionto 
OG 'n; he liberal arts: whereas 1npropricty 
pro I 
ture and a» Of ſpeech thoſe.emplo ments alone 
dyiterate . may; þe. ſtyled borad, which.,re- 
by _ quire pnely. ſome. bodily exerciſe, 2s 
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© The: Rational is that which .trears 4 
| of. thoſe principles and fundamental 
t | notions, which may concern, theſe 


I 
þ or)  Cherrergicalor Monul, doth 
- | . refer, to the making of theſe. inſtru- 
h ments, and the exerciſing of ſuch par- 
- ticular experiments. As in the works 
t of "ap Fortifications, and 
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Lhe firſt of. theſe,  isthe ſubje& of 
i-« | this diſcourſe, and may. properly be 
o | ſtiled liberal, as juſtly deſerving the 


roſecution of, an” ingenuous mind. 
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as to ſpring from honourable PArEMAge, 
ae being produced b Geometry on the 
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The force of this Wſſirulnetit doth 
conſiſt in that diſ-pr tion of di- 


ſtance, which there t the 
Semidiameter of the. fi der B, 
and the Semidiametyr of the rudgdle 


For-[et us di 


wit the {| okes . 


w 
B, the\pl: 
the pol er. 


the tenth p par of A F, ; heed the paw- 
cr 


er or ſttength : which is but as a bun» 
dred pound at F, will be equal to a 
thouſand pound at B, 0 [) 
For the clearer explication of this fa- 
culty,” it will not be amiſs to conſider 
rhe form'6P it, a$it will appear being 
more'fully expoſed'to the view, | As 
- ' this other Diagram. ** Rea 
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Suppoſe ' 4B, forthe Semidiame- 
ter of the Axisor CylinJer, and AC, 
for the Semidiameter of the rundle, 
with the ſpokes z then the power 

.D4 at 


as q _ 


\ 


- » 4drebimedes; or, >Lib:x. 
23t C, which will be able tokupport the 
welght D, wut: bear the Bone Pro; 
portion unto It, as .4 p, doth.to. 4 C - 
ſo that by how . much - ſhorter the 
diſtance 4B, js in compariſon to oy 
diſtance A C, by fo, much, lels. ne 

the pawer be at; C, which; may be 
abletoſupport the weight;Q, hapging 

at B. | 
And ſo likewyfe is itfor the other 
ſpokes or BEG H, at either 
of whichy/it we conceive aify power, 
which ſhall move accprdyng to the 
ſame circumference whereintheſe han- 
_ dles are plactd.,,- then t goageh 
of this power will be at ne, as if it 
were atC>, Butinow ſuppolinig a dead 
weight hanging at any.of them, (as 
at E, ) then the/ diſprgportion will 
vary. The power being ſo much lefs 
than that at Cc by how much the 
line AC, 1s fonper then 47. The 
weight &, being ofthe ſame forceat E, 
asif 1t were hung at I, in which. point 
che perpendicular of its gravity.doth 
cut the Diameter. _ :...... KEY 

© The chief gdvantzge which this 

; Sov. ? w + in- | 


Caps 6. Mechanical Powers. 
inſtrument doth beſtow, above that 
of theLeaver, doth, conſiſt in this 


| hy a Leaver, the motion 


greater, 
ealie; But ntion, that 


may be moved f6r'1 
ay as occaſion ſhall þ 
faculty may.wE'r 
force of mon engines Which con- 
fiſt of wheels with teeth in them. 

| _ Hencealfſo-may we diſcern the rea- 
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WCg 01 Ns {04 204 


4 


Je :t cakdey 150% 


Aribimedng Wy Lie: F. 


| which,are,. but { mY 
Alb ao ht bl ij Sf 


which the pojats 4B Gy FEPren 
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ment, and the weight. . The - 
being i ia the ſame proportion unto the 
weight, as B Cisunto B A. 
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whictyis of ſuchfordipary uſe, 
needs not any ar deſcyi 
| The chief paſts of Fare div 
. Toockes, that are movable about their 8 | 
r axes, Theſe are uſua]ly' di- 44}. ze. * 
according to their ſeveral Gn. cher. c.r9. 
lcny into the upper and lower. If 

an engine havetwo'iof qheſerundles " 

bove, aud two below, it is uſually: cal- 

led Swa®, if three relevar@,jf many, 


''The'Jower Pulleys only do' give 
force tothe thotion. ' If we ſuppoſe'a' 
. wel ight rofiong upon any of the upper 

/will then require a power, 
that it ir'fel# ſhall -be fully equal for 
theſuſtaining of it, 1 ' 
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The Diameter) 4/0, being: 23 7the! 


. beam [of a: baliance,” of :whnch'8. is 
the prop-ot center; Now:'ther parts /4,: 
and C,-being equally diſtant! fravy this: 
center; \therefore,the/pdwer at's, maſt! 


he po tethe-weight at |D,Ait: bing! 
al | 


one as if the power and the 
were fa{lned-by +wb:ſeveral-Arinjs at 
thezends of the ballance # — 3 Wo 
:-Npw all! the: upper; Prallbys being 
ofthe ſawe; nature; it milſtnegedbrily: 
follow, - thati:nage!'of | themi do) in! 


themſelves conduce/ta- themafing af? 


the power, or'lightniag the weight, 
hue only for the greater conveaien- 


ey 
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Capi.y. Mechanical. Powers. wg 1 5 
cy| off theimotion;-the cords this "+59 
means :being moxe>ealily moyed than 
otherwiſe' they 4yauld: Mim4tl3 0#0 «9, | "/® 
But now ſuppoſe; the weight to/be "= 
ſuſtained aboyexthe-Pulley 4: 48:/it is ' 4 
. 1n'all thoſe of the: lower Gikaend 
\ |. rhenthepower which ſupportyigznced | 
b2 but half aswuchasthe weightiir- ſelt. 
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D. Noteutſi 


weight is d at-D} ſo that 
\_ theres but the other hal te to be 
| | ſtained 


etbilnedess oj. Lib.:x, 
fuſtaindd by the power at E.': It: be» 
all one _ if the weight were tyed 
uato the middle of the ballance F G, 
whoſe ends were upheld by wwo ſeve- 
ral ſtrings; F'H, and'@ I," 

And: is fame ſubduple proportion 
will tit "remgin,choogh we ſuppoſe an 
upper Pulley joynedto the lower,as iti 
theſe twa other IN « a 


Capii3. Mechaxical- Powers 4 A 
Where thapomet at 4, is'equalto., _  # 
the weight at B: Now the weight at 
B, being hut half che panderoſtty-'c, 
\ tharefare 00 | oo A; _— 
ltanding the addition of the upper 
ruandle, muſt be-cquivalentto half the 
weight; and as the upper Bylley alone 
dath notabateanythingof. whe; 
| ſo:neither being jeingd with thelower; 
andthe.ſame wbduple dificrence''be- 4 
twixt the power and the weight; * 
which is cauſe by the lower Pulley 1 
| alone, doth ti]l remain unaltered; | 
thoughthere be an upper Pulley add- 
ed unto it. 2:0 
Now as one of 'theſe under Pul- . 
leys doth abate half of 'that heavi- 
neſs which the weight hath ia it ſelf, 
and cauſe the power to be in a ſub-- 
duple proportion unto it, ſo two of 
theni do abate half of that which 
remains, and cauſe a ſubquadruple 
proportion, betwixt the weight and 
the powers three of them a ſubſex- 
tuple, four a ſubouple: and ſo for 
five, or ſix, or as many as ſhall be re- 
quired, they will all of them diminiſh 
the 


| the weight according rothio proper 
= tions 2127 21; vw 
. I Suppolt'the weightidic Gif. to be. 
1200pound, the'a -untoit one 
' of theſe lower P makeitbut \ 
as 600, two chem as ag J. 
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| | of them ſupporting a like ſhare of the 
burden. If unto this: lower Pulley 

there were, added another; then the 

2ould be unto yeh ina 

Hap rtion. If athird, a 

relt.., For 


oo - ts to congive, How 
the power ro- 
. at 


orders; BY Ennis nent f 
the upper pore ment ranged hem ere 


FT OFT TT: 


Caps.) Meabanitl: Fire. 


olls, noe 'only when they are ſkbordi». 
rate; '#s in the fornier examples, but; 
alfb-when:chey-are placed . 

' From the former grounds it; is el 
t&contrive a ladder, by whith a nian 
ty pull himſelf up unto any; height. 


For | the ' performance of this, there. 


Is' | 
__ 


Co 
3; i! 1 


only an/ upper anda lower 


itt 


according to-ſuhdry different fituati-- 


Sh; 


67> «-Hrobimedesr; or; Liban:) 
Tothe:ippermoſt of 'thele at-A, therse:; 
ſhouldiÞe-faſtned a:barp: graple ,or.: 
cramp of iron, wtiady ho gee + 
take hold of any ptacewhete it lights... 
This pact being /firſbcaft;up and; faſt- 
ned; andithe ſtaff DE; at the -nether: - 
end,” being: put. betwwxt)the' legs, - ſo: 
that: a maii may firmapontheothgy BC, 
and take>hold'of'the codrd at Fit (15; 
evident that the weight of the perſon- 
at E, will be burregual to half fo _ 
much ſtrength at(&}, ſo that a man 

iff up totheplace 


may eaſily pull hinglp ; 
required, by  learf b but little more 
40900 weight on 


than half of hig};aqvr 

the ſtring .F. i the Pulleys be 

multiplyed, this ep! iment may then 

be wrought with als} 
S -BZv 


Wedge, which.i: 
ment , commonly uſed in the clea- 
v. "i: wang 


= XxX 2 _ 2. See. He 


Cap.B. Mechmiivak Powers, 
ving of! wood:! The tfficacy andjreat 
ſttengthcof it may be xefolved unto 


theſe two particulars: 2 
-T.- The formof it, Bs 
2. The manner whereby power 


1s impreſſed upon it, which igby the 
force of blows. 


punks 


F 
* 155% 
k # 


| and A E, being one, 
the points B (, being inſtead of ſe- 


*F 


 Each,fide AD, 


veral props or tulciments the weight 


to be moved, at A, and the power 


that ſhould moye it; being applyed 


to,.the.'top..D:E,, by -the' force of ,,_.. 
q or; blow., as Ariſtotle = -"_ 


ſome {troa 
bath explained the ſeveral parts of 
this faculty. But now, becauſe this 
inſtrument may be ſo. uſed that the 

"2 _—_ 


53 


$4  . Mrebimedes;, or, 'Lib.r, 
point of it ſhall not touch the body 
to be moved, as in theſe. other fie 
gures : y. 


Therefqre Uby/das hath more ex- | 
ally applied the ſeveral -parts of it «. 
according to this form, that the point 
A, ſhould be as'the common fulci- 
ment, in which both the fides do meet, 
and (as it were) uphold one another ; 
the points B, andC, repreſenting that 
part of the Leayers where the weight 
1s placed. | , | 

It is a general rule, that' the/ more - 

- -- gente the angles of theſe wedges are, 

- 'by ſo much more eafie will their-mo- . 
tion be the force being more cafily 
impreſſed , andrhe ſpace wheretn the 

ly 1s moved, being ſo much The 
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THe former” 1s" Uiote# rhe: figure 
withthe Yereey' the other -with F. 
the bith(elF doth nero much 
FF o ws | which 
.Yet=mor ithſtanding 4s' of” greater 
force ind -fubtilty3” than "ary Of the 
eſt: His ehjefly applied tothe ſquee- 
\ pr: prefiing'"'of things down- 
VG "wards, 


of this ficuley Nh 
_ confſt in 


ats doe re- 


- 2D) = a man 
oes alwa s {i him in a conti- 
nued "+ bee! 
 Fhus( for example) py 4 that 
is lifted up ys or P is 
will of ,it ſelf deſcend; if there be. 
nat -- an + equal /power: t@ fallajin it. 
But now'in the compoſure:of 4Screw, 
this inconvenience 1s perfectly. reme- 
diedz for ſo much farce/as; is capmr 
municated untothis Gouly, from the 
power 


- turn, but from _ m 


Cap. ig. Mechanical: Powers. 
power that-is applied unto it; :js (till 
retained by wen 0 Na- 


ture of the inſtrumens it ſelf. ſince | 


the motion of it cannot poſlibly re- 
' ſame place 


where it firlt bega 


to pals; "ap bn k 
ad wy ting cl he x. 


may! Vkewiſe be ſuſtained - Þy it, 


without the kelp of _ 


| | &-han- 
dle of the Screw ( where the motion 
firſt began) be turned back: fo that 


- the = of the power, may 
imployed in the motion of the 


weight, and none _—_—_ ſyſtain- 


of -it. "ry 


he chicf Jhomnveniente, of this 


inſtrument is, that ina ſhort ſpace it 
will be: ſcrewed unto its full length, 


and then it; oannat be-:of any furs on 
' ther uſe for the continuance of the ._. _.. 


motion, unleſs 1t-be returned back, 
and undone again as at the firſt, But 
this' is uſually 'remedied by another 


invention ,. 7 Anna ſtyled _ 
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Avchimedeos': or, cLibcs. 
thal *ſereth, Which hath the-#*y0rtonof 
le. andthe force-of a' Pe be- 
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For! cies my whichy, In-. 
ſtead of the female, or concave ſcrew, 
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ſome © notches in': ir, cquivalont: to 
teeth; by which 'the 'other nay.) [take 

afar ug hold of it; -and turn: » round; 'a9\f in 
Watches. theſs ether figures.” v3 + | 

'Fhis'latter' engine does © Garin 
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_ drebimeder,vt, Libeb - 
ently. capacious of pegple, contrived 


. movable upon certain;hinges;/,Some- ' 
. . - times. there. were. ſeveral. plays and 


of them werehray | | pr, 

where they, were dug owtofi divers 

quarries,and being wrought ituo.fofth, 

were afterward (not without, ipgredis | 

-. ...» ble Jabour, and infinite charges) con- 

veyedunto Rox, In the-year:3586, 

there wasereftedanpld Obelszh, which 

had been :formerly\;dedicated! unto 

the memory of Julizs. Ceſar.,. It was 

.one ſolid ſtone, being'an Ophite .or 
ax! -. kind, ofs ſpotted;Marble;.; Thehe 

-:* of -1t-was 107:{cot,, the breadth of it I 
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Þs1 Religion. | Hence was it. that, 


| wolt; of theſe _ build a Flats 


intended for, acred. uſe,, being, 
eithen -Lempigs; ar. * Tombs , all Dimas Pyra- 
them!dedicared _—_ of their De Fr mids, O- 


ties. Tt was an-in-bred prince 


thoſe ancient Heathen,that.they. could 
Ty A RENE 
1 in their ogt ery 

as thereforewe readof Greſus, ro 
being overtome in abattel,, andtaken!” 
by Cyts, be did revile the Gods of in- 
gratitude, - becauſe.they had. no better 
care of him , who had {ofrequently 


eds be F 3 | adored 
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""Ertbipedes 5, Libs. 
adored them, with ly oblations. . 
And as they did conceive themſelves 
boind"to Fare with "their Hives 1 th \de-. 
fence. of ther” religiott: 'fo likewiſe 
to employ their utmſt'power and'e- 
_— aboux .any ſuch deſign 'which 

many it protriote'or a _—_— Whete- 
hy ow, thepeiierality of 'men, eſpeci- 
fly the' wiſeſt fort amongſt them”, 
$ bre in this reſpe&. of another opmi- 
on, counting ſuch great 'and immenſe 
labours 'to be at the beſt burglorious 
vanitics.' ' The Temple of Soldmor in- 
deed was't6 be'a type; 'and therefore 
it was 'eceffary 'that*3r-ſhould' be fo 
extraordinarily maghificent, otherwiſe 
-* perhaps amuch cheaperſtrufture might 

"have beeri as commendable and: er- 
Yiceable:" _m__ 

2. Policy, that by this means they 
might find "our imployment for” the = 
people, ' who' of "themſelves being got 


.: ... mach” civilized ; might -by ialcneſs 


W- grow to ſachs ruene(d” and 
rbariſn); 'as not tobe bounded with- 
in aty laws of govertiment.. Again, 
; by this meats the riches of the- —_ 
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for every one;”+- 5/7 : 
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dom. did not 1ye; idly in theieAings 
treafuries, but was always-irrmotion, 
which.could not: but be a'great .ad+ \ 
vantage andimprovementtotheCom- | 
moin-wealth. -' And:;perhaps fome -of 

them feared leſt ifehenhonkliniveros 


much money unto; their ſucceſſors, it 


might'be an occaſion to'inſbare. them 
in {uch idle and -yain courſes as'would 
ruitvi their kingdoms.” Whereas in 
theſe later agesnone of alltheſe polt- 
tick incitements can be of anyfarce., 
becauſe / now :\there is 1mployment 
enough for allandmoney lindeenough 
_ 2.” Ambition to be known: unto po» 
ſteritys/-and hence likewiſe aroſe t 

incredible labour and care/they: be- 
frowedto leave (ſuch monuments be- 


hind them, as: might * continze for. e- * Pſal. 28. 


ver, .and: make them famous untq all 
after-ages : This: was theireaton of 
Abſidorrr: pillar: ſpoken of; in: iScrip- 
ture,” to keep his name in remembrance. 
And-Uoabtleſs:this: too. was the end 
which many... others of the Ancients 
have ainecd at, {in thoſe. (as they. 


2Sam, 18 
1% 


\aletbimades 3 07; Khiby © 
thought) everlaſtin kuildings. cob 
.. Butnow theſe. nt 4's are; much 
more active and ſtirring ::ſothat-ever 

ry Ambitious, man -may:; find: fo: much 
buſigel fox.che preſent, that he -ſhall 
(carce have any leifixre to troublechim» 
ſelf;:abant;:the-! future. - And: there» 
' fore1in\ all;theſe; aſpects, there: /js ia. 

greatdifproportion betwixt theincites 
ments..of \thoſe foriqeriand; theſe. ilar 


ter agICA ſuch. RO at» | 


tempts. /-: [163 23! 

Ro theydiffer ay in aheit 
avotives-mto; them, 4olikewle: in the 
means of effeing them,. v9 46: 

ſa ns ep 4 move 
an portunity; the great 
men: gas ſuch works, ; and 


for . the::people.» to perfect | them. 
Thoſe paſt ages were. more quiet and 


'*  peaccable, the'Princes rather wanti 


im ent.,, than: biting; ayer-preſt 
| pity {/ap and therefore ' were.willing 

'to ke choice of ſuch;great deſigns, 
about "which: | to-/ bufie-/ theniſclves: 
Mhereas now:-the-. world ig grown. 
more e:pdlnide' and .thetefove mare 
*E- | trouble. 


| . Aa —_— = 


 Capiizh, Mechanival\Pwers. 
froubleſome;; xvery great man having. 
 other-ptivateiandineceſfary-bulinels © 
 about/which'tolimploy'bothchis\time | 
and! means.” And fo likewiſe for the = 


. . _- TY” bt Ge W wie Te, er” 7 


common: ipeople y 'whb ithen'/diving 
more/wildly: wirhout' being*:eotifined 


might'be more eafily! colle&ed about 


:h: famous avployments 3" wiereas' 
now;!:if a'Prince have *any-occafion 
for an 'Army;''tOks very bard-for.'him 


toraiſe ſo greata[multitude;”# were. 


uſually imployed-about cheſe tragnifi- 
cenebnitding. Weread of 350560meri 
that were buſied :for--twenty'years in 


- making oneof the Egyptian Pyramids. 


men” who ' were as long in "binding 


another of«rhem;--Abaur the crriage 


_ of 'one ſtone for! maſts rhe'Yiſtanes 


of twenty days journey, there'wasfor 
three years togethet imployed | 2600 
choſen © men-, *-Govertonrs;- beſides 
many other under-taboiirers:''*T'was 


theopinion of *'Joſephus| hid Nazi! + Anig. 
anzer, that theſe Pyramids vere buikt | 2. 5. 


by Joſeph for' grariaries -againſt 'the 
T6 


years 


- 
” 


- 


Archimedes; or, Lib. s. 
years of famine. Others think that 


the brick made by the children of 
Tſrael, was imployed - about the. fra-. 


ming of them; becauſe we read that 
the Towerof Babel did conliſtof:brick 
or artificial ſtone, Gez. 11.3. And if 


theſe 'were the labaurers that were 


buſied |about” them, 'tis no wander 


though they were of ſo vaſt a i- / 
children 


tude; for we read that the 
of Iſrael at their coming out of E- 
g5pt, werenumbred to, be fixhundred 


thouſand, and three! thouſand-,” and _ 


five hundred and fifty men, Numb. 1.46. 
ſo many handfuls of earth would. al- 
moſt make a mountain; and therefore 
we may. eaſily believe -that fo great 
a multitude in ſo long a ſpace'as their 

bondage laſted, forabove Sac hucidnad 


years, might well'enough accompliſh |. 


ſuch vaſt deſigns. | T 

In the building of Solowans Tem- 
ple, there were -threeſcore and ten 
thoaſand that bare burdens, and four- 
{core thouſand 'hewers; in the moun» 


. .- 1 (ing p Kev ge 336127 14 hos 
'The Eptefer Temple was buiſe.by 


” 


 Capiir. Mechunicat Pawers, 2g 
all -Afa>joyning-rogether,i. che: 127 _ 
aa ek by ſa; many; 'Kipgs 
according to theit ſeveral ſucceſſiars; 
the whole 'work:being -not finiſhed: 
under the ſpace of rwo hundreq and 
fifteen years. '- Whereas the tranſpla- 
cing of that Obelick.at Rome by Wix- 
txs' the fift, (ſpoken. of before)was . 
done'ini:forpe few: days by five or fix 
hundred/inen; and. as the work- way 
much leſs than many: ather recorded 
by Antiquity , fo:the means by which 
it was wrought, was'yet far-JeG in 
+ yo. Re EPR is. related” of 
t s T6 1 Sf I, 
_ - . 2.Theabunganceof wealth;which 
was then ingrofſed inthe pollefſion of 
ſome few particular perſons, beingnow 
diffaſed-amongſt a far'greater number. 
There- is now a greater <quality.: a- - 
mangſt mankind, and the flourifhing 
of Arts and Sciences: hath- fo ſtirred 
up the-ſparks of- mens/natural . nobi- 
lity, - and: made them of ſuch aQive 
and induſtrious! ſpirits; ' as to" free 
themſclves'1in-a great- -meaſure- from 
that ſlavery, which thoſe former and 
on Tr \ ®wilder 
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xv <dtchimeded;:oh, . 1 Libsrs 
'In 'boildingloge of: the; amitls,, 


there) was expendedi-for-the viinte. 


nance of the 1Jabobrers with>Radift 
and Onyons; cno tes. than- gighteen 


hundred; talents3-which .1:reckooed 


to amount'unte:188bobo Gtowns, dr 
thereabours. 1» Andoconſidering!; the 


eheapne(: of :rhiſe'; things))in;ithoſk 
timmes-and/ plaves ,\:6o much/>mbney. - 


might-go farthercthan adiim/ten times 
preaterrcould:do/incthe.” maintenance 
of ſo-many-now:v7 , 11014 ehv2- + 
-  In-Solomons Temple: wejknom how 
the extraordinary riches of that King, 
the'penerab \flourifhing of #be'1whole 
Statey ahd the hberality ofthe people 
vid joyntly concgrts the-building-of 
the Temple. - : Fecaniarumoopin &* po+ 
pruli\ largitus,”:majore 'difu:combetur ; 
ener > 26 age RhodianCiloſſus 
is reported to:havercoſtthree hundred 
talents /the' making. © And:fo were all 
thoſe: other i famous Monucbents,”-of 
proportionableexytneeri11)ubini bt: 


'; PRarcirollusſpeaking: of: thoſd Thed» 
ters that: were erathed/at, —_— 
IT, aa 


Bag ESO Wwe awe =, ec _ i a a ES 
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Capel 4; MockantrakiPoiders, ; 


bir iet ne AERIE; <= Ae as 


(oa1ep1hvatt:/Rojman Ciritens;(aith; 
thai bon zcaloott:iRexiciſetie Deperd, 
ddificibajufmodiarieTit. 18. 

prey ten like; 


a pendaa tee fertuie; ahie 
ts txbiberiag 10 1000s! _ 
uitovherws:fo 
Gd6racichs chit neinabocinl inde 

/ wa 


11h iSi26p@rteditcedhute 
nifhvowoSthb&P 


that having ſpenbuſh) 
that hovicg hats | 
warned at litto 


daaghten for meth 


x 
1 
®eh | 
16/@Ft —_ 
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4. _ \1//ritbiinedes; of; Lb, 0” 
|  gine, theſtoi®imight fall and break. he 
i ene koi fnkoche ty Tk at 
mn 

eatery Ave ache, 
wer ey ame And what. ſtrange 
INE eſa bythe ment igri 
CT ald . In- 
drans, Sales bal banigg noe the ate or-ad- 


did 'their 
= 
4. TSS 


|  — ger x ge 
later:| ages..; pod yperncingy 
as calle to. 


the [Meghani- 
cal bes [$imes/10/be [fo far 
beyond tie Laan: +; ſormec 


.2 age; 


w s ed. | Abe k a_ 
,- 39 - 3-9-4 __ 4 
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Ma bo. Medabioct Banos, 


powerd: / arid” rhat 5F hie'did but 


SEATS Oe Rhea mos RU ET 


ages, that had. we but the ſame means as 
the-Ancients/had /-we might effedt far 
greater matters than afy they attemp- 


ted, and: that too- empreura>aarl ſpace, | 


and wjb lefs labotir 


1 - Ee S «4 —— 
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C oncerring the 5408 the Mechanich 


lties\ particularly the Bllpnte and 
vg, How they ma ot roed 
tf indve the whole wor xy other 

| er weight,” | 


IL theſe ihr? works of 
the Ancients J, are 
Jiths confideraÞle in pot -of att, 
i d-copray Gro 4 ot famous 
ey and 'a ' Archnyeatcs : 
whort) it is 1 hi nat he' was fre- 
quenrly. wont-to * Ray, How that he 
coula' move, Datym pongys' cum dat2 
potent4';". HE *gteateſt ' coteivible 
weiphr with"'the Teal [oor 


whete to Narid 3nd 
onry he could move the world, All 
| this 


«? 
* "A 
b-4 


'dotirniderio, eu bs 
thiogreGlabeof and lands' which 
promijep, beer Were 
er O gd ira tis oben 
oc:bete is 'atFs© | 
ſomewhat anfiverterhereunts,there- 
fore the King. of S © did _enatt a 


law whereby every man was bound to 
believe Wha Seroprituechs would, 


631 wr be 
TT VEE ( happeRathe 


ray, 


\ 


. Gap. 12. Mechanical Fowers. 
. vity, they would both cquiponderate. 
AAJif the diſtance of the power from 
the center; / in compariſon to'the di- 

. Rance' of : thes weight; were'but any 
thin dry to errr heavine@ of - the 
winrefpect of thepower, itmay 

| then de evident-from the former priti- 
* | ciples; chat/the. power would be of 


"Hi Tn 
{ig 9b [511 dt); 
- - ? 6 _ S - 
jb vict! 3.41 & \ (' gn 


fe 
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- Afebemedes;,.'oh, Lib 
contain- A PPrencrongoaooogatd | 
.pounds, allowing a hundred pound for 


Sretic.l.z. .eacheubical;foot init; ;: (as Stevinins 


prop. to. 


-hath calculated) yet,; a: wan or child 
-at:D,. whoſe; ſtrength: perhaps is bur 
equivalent 40. one hundred; or. ten 
- pounds weight., may; be! able.to out? 
weigh and.move it,.jf there be; fous 
2 listle - greater diſpropotion; betwizs 
the two diſtances CD, and CiB; than 
there is betwixt the Cnr of aan 
weight, and the OR of the 
er ; that is, if the di ©D, _ 
the other diſtance C B, be any _—_ 
more than 2 
unto—ro0o"or-Io,-cvery-ordinay 
ſtritment doth in ade all th ſF\ 
— though not ſcafibly di toni 


Under this latter faculty Edi be- 
fore mention that engine by which 
es drew upt ſhips, 

bs is uſu- 

ollenon, being of the ſame 

ith that which is commonly 

uſed by Brewers __ an , for the 


GAWINg of} waters. Wot K's | 


% 


Gap)i 02. Mechavical: Powers. 
poſts, the ove faſtned perpendicularly, 
niche ground; the other:being out; 
tefl by.crofs.to the top bf/is, yAt the 
end he faſtned: a ſtrong Hook oe grep» 
pleof| zap, which beoarfen oyer- the 

walkto'the:. giver, he quo 
taks hold of the ſhips," an they 

—_ mY MPI IED 

| Welgvi;;ar 
podny Party « 

re z0td rapen. ale 
where baving. {winged chew up! and 
| down, till he;had, ahomen 
and goods:that were in theme would 

then daſh the Veſſels 'again{}.;the 

- rocks, or drown them in their ſudden 

fall : inſomugh that Mergellus 2 nd 

Get was Wofſikh WO . 

F uo) Page dvr7 xvaMitavis rd Sy Mg. ike 

viahtuFThat Archimedes made ute of 

his ſhips inſtead of Buckets , todraw 


ter with. 

ww Habukey "Lil | be of os Be $7 
force , not only when it js conitinned 

bur pip Roti fig ji Gs 


& hs whe tnay be' 


cved " form f **: 1G; Je 
15771 


EE 


TY 


* Arcbtmeder; or, -  Liby46 
Frogn mention as if” ir could be ſexs 
viceable for: uny motion ( finceithe 
_ which the weight would be 
; wiltbe fo Jirde/asnot'to Flt 
— {enfs):war only for the bearer | 
expliexion of "this Mechanick”prit 
— OpiE; ind: for the right wnderſtan- 
Sug effi Fogoe 'afifing fron tals © 


| ipfation J oi the wry Jo ' faculthes, 
ds alf upot this. —_— 
Whore ey,"and Sctew,'' be- 


clic any Ledvers of 4vir- 
Carman letfdes/ortoſeRivengeh 
er iſp ry mnt th to 


A oy ot ro Bog, 
op aw 003-7 Fs \ 


| pg wi nor ps | 


quch either the = 
wo from, the. point ;w 
EF the Prop, *to be but one 


ſuch 


Cap. 12. Mechan 3 ical, Rowers, 
lach 0 whereof 'the ,TEMAN der; 
= then ' according; tÞ the 
former grounds :10000 at B,, ville 
q te £0. A, which/is-1D0000, | 
o that the ſecond; Leaver, bath-but 
19900. pounds to move., ;;Now bes 
cauſe this obſerves the ſame piopor+ 
tions. with the other in x af > ak 
of its ſeveral, pojnts, therefore 1000 
pounds at C, will be, of cqug] zyeight 
to the. former... And the weight at C, 
being but as a thquſand ; thay 
which is but as a hundred at D, will 
be rag wary unto its = OY 
in the ſame; proportion, that which 
is but 20 at Bll be equal to 100 
at D; and that which is but oge pound 
at F, will alſo be equal to ten. at E. 
Whence it is manifeſt, that 1 pound 
at F,. is equal. to. Ioq00o at-Az-apd 
the weight muſtalwayes be dupiniſh- 
ed. in; the, ſame proportion. : as. tea, 
to one, becauſe in-the,, multiplication 
of - theſe Leavers, the diſtance of the 


paint, where. the inſtrumenx.,touches . 
the weight, from that where, it tou- ... 


 ches.. the prop, ' is but , as one ſuch 
 - G 3 part 


% 0 $] * 


& 


6 


aeayecbionealss'or © Libs; 


part whereof 'the' jeindinder' e6htaing 
ten. But now if we imigineit'tobe ag 
as thouſatidth part, then” miſt the 
iminſhed accordingtthis 
Propdetiouny' andrhefinthe fame thul- 
riplieati6n of Leavers, 1 1will beegual 
tO/100d 060 000 D9O 600 pounds*fo 
that though we ſuppoſ©the weighitto 
be never ſoheavy/' yet ket the difpro- - 
portion of diſtances be greater, -or a 
Leavers: more, ! and 205 little" 


Lagrean tt STO pþ 19 th 


7 DT bY 4880: 7 
11 CA Pay Kul. 
of the Wheel, by oaleplication oy which 
it '7s ehſie to ove. any indgingbls 


p 0. »1 | 


_-; 


Wheel or qxis in irtreckis' 
was before demonſtrated +0 be 


af equivalent force with the former 


foalties, If we conceive the” Tame 
difference betwixt the Semidiameter 


fs dos of the wheels'or ſpokes-A C, and the 
oy Semidiameter of the axis A B, ag there 
. 1s berwike' the weight of the world; 


£:3- 


Cap;i 13- Mechanical \Powers. 
andthe ſtrength of. a man; at may then 
| beevident,- that: this ſirengrth of: one 
man, by the help of ſuchan inſtrument, 
will equiponderatetothe weight of the 
whole world. And if the Semidiame- 
ter of the wheel 4 C, be butany thing 
moxe in rcſpe&of the Semidiameter of 
the axis A B, thenthe weight of the 
world ſuppoſed at D, is in compa» 
riſon to the ſtrength of a.man atC; 
it may-then-s ifelt- the 
ſame ounce that this ſtreggeth will 
be of ſq much greater force than the 
weight 4s and conſequently: able to 

move 1tz a 2  . 

The force of -this faculty 

more conveniently underſtapd and u- of many 
ſed] by ghe multiplication bf ſeveral wheels 1s 


wheels, together with nuts belong- Mura 


ing! untp each of them; as fit may be G1,7;ce- 
eaſily efperimented in the; ordinary ma, 
Jacks that-axe-uſed-for the-raaſting of 


meat, which commonly confiſt but j,v., 
of three wheels; and yet if we ſup- pullz man 
poſe a man tied inthe place of the above 
weight, it-were eafie by a ſingle hair yam: 


faltned unto the ty balance of the je hair. 


4 Jack 


Sh ; 
F 


' may be An engine 


I TE OT. 7 - >... at y 


; / 

- rebdavedariy "be, - Libi/u; 
Jack, todraw'himup fromthe 
as will be evident from this following 


*. 3, 
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fly - or: -ballance ' in comparifon-"to 
= breadth-of -its' axis, to be as 10 
0s, one,.. and ſo vx Frogs care. cher 
C in. reſpe&t of 
long unto.themz Cihough this i 
rence be. oftentimes lefs, as wwe, may 
well allow it to be) withall ſupp e 
the weight (ora mant inthe lace 
of 2 Haga pounds : Aays 
accordi this ſuppoſition, it 18 
evident t it oa Ours at the 


Re PAUnees | 
hich ſhall he Us 
"_ be cqual 


gen be but 12919900 Thr. the 
axis is conceived to wor the 


_ rt of its wheel, 2 


| the : weight In. it ſelf be as 
109, yet unto a.power that | hath 22m 


adv itis. but as. 1000, and 


therefore this thouſand unto the like | 


paven. at the ſecqnd wheel, will be 
ut as 100, and this 100 at the third 

but as 103 and [laſtly,. thys ten at. Foe 
ballance but as qne, But the weight 

mas before ſuppoſed tobe 100,. which 
| cit wheat wilbepar 19, tothe 
[, as one, to the third asa _ 
mal, 


% I} 
Where ſappoſe the length of the | 


' 


go  \velrehimedes;" or, ib. 1. 
ma], 'or one tenth, 4b. the ſails as.one 
hundredth part: (a that 1f the hair be 
bit ſtrong 'enouglito Hift” ,{, that is 


qne ten. thouſandth partof a a mat. 'or 
Gn all. one)o ae tundrerk res of 


| ound, it may ay ſerve by the 
1 | = veg Unſtplſnchte for the drawing 


Andthouph there be not 
fins ep ſo great a diſproportion be- 
ewixt T "ike ſeveral parts of a Jack, ( as 
in manly ich of there is not); and 
bes Rd th y be beapet, than is 

ee Fired oF pA "tis withall oo 

Neo pth of 2 a hair 
able ro aw ics _ than' the uns 
| dredth part of a pqund. 

_— Upon this ground Median tells 
prima nderog out of Solomgrt” te Cavet, that. if 
De viridu there were an' Ehfitie of 14 wheels 
motricibus —_ of them with teeth, as Mo the 
Teep-16 axey of nuts that belong unto'them, 
f rhe Diameter of theſe 'wheels were | 

wc each axis; as  hundred'to Ki 
and if we ſuppoſe theſe wheels to be. 
ſo pliced, that 'the-reeth' of rhe oils” 
might take hold of the axis tht” 
longs nfitothe next; 'and that the's 


” 
; 
| 
S 
. 
$ 
1 
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| ale turn the firſt wheet , 


_ Fang #0 - go unto thoaxi 
O with ſuch an engine as t 
faith he, achild( if he TITS 
any where re this.carth ) might 
ran 6 much caſe move it towards | 

Mm. 

'For Ah to the Semer? flip- 
poſition, that :this Globe of ſea! and 
land; did contain”as matiy hundred 
FROney a5 it doth+ cubicat- fret, VIL. 
,- it 
Lage be evident that" any Airenpch, 
whoſe force is but equivaletit"ito 3 
pounds, will by ſuch an enginebe able 
to move WU © :-5 
'OPO this kind was that ehgine fo 


 highly-extolled: by- ' Stevinine, -which | 


he calls Paxecration, or Omnipotent, pre- » 
ferring''it before: 'the inventions Of jrog, 
Archimedes, Tt conſiſted of wheels 


and nuts, as. that before ſpecified is 


ſuppoſed.” Hither--alſo ſhould be' re- 
ferred the forceof' racks, which ſerve 


| for betiding of the ſtrongeſt bows, 


that little pocket-engine where- 
_ 


V th/a man may. break or wrench '0- zig. 16. . 


. 9d frchimedas;. or, Lib.z, 
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p - 4d ere 4 J1 % 4 
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Concerning the "rufinite ſtrength, of 
| Whee IF and: Ser EW, 1: 

[ ſis, tha pruliphcatign. of 
If ; theſe, ito poll cn Dako roots, 


F-3t up els 
 blow-itup 


wot ih Conk, or to per- 


3LiC - 0) uit; 


pre = es bo = By deli» 
ered concerning the nature ofthe 
Pulley, it-is eaGe tounderſtang,. how: 


nl alſo. may be pronartion- 
EY <a | Dies any';weight , and, any: 
pom as being likewiſe of Ag 


Ti reported of Arebimetes, han 
* 7006 With an; wn of Pulleys, £9, worb 


— he -applyed. only his left band; he 
eget 
Cats, liked-up * 5009-buſhbels of 


mp togetben with diyers/the = 
pr na ans In eqrgman ple. bbs 


——— the Ae 
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Cap!44- again Phwers, of © 
ding i pag dry lard!” This! engine 


Zetzby = [Trap pittions, "of = 

_—_— Ys tithe 

ley; Bu __ f doth” even 

miſtake ; or. tis not Gi he neg 
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great oo A 196,07. 

- 4 

beph | 


, whichis much 


ER = 
'rnanny, were to 


fn out, . if Nr ie Ga8ty- 


bient * 


$4 pints Sn. he the Vv 

aoul mount” TIT pounds = by 
If of which woul 

the heſþ of one'iPufl Fre 

'ters' by Hel Pu 


Feocints ha thi fr fubqiu 


9, % lk in abra' 


94 a. vo, L: Lin n 
of. he lefihand be equivalent u 
20.07.40 ponds, 1t-is ay cake to fi 
out how many, Pulleys ar wake to 
noble. i yoge the 1 & mpeg inf 6 gr went # a 


hen ap be be or fn | 
The Seen j capable 


4 
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Gapits. Mechokical \Pawers. vy 
ite of- reateſt-: ſtrengyh, F called,. 
Charifion, eCemachovgts tO GQN- Stevis. df 


fiſt of theſe, Axes habehat eve) _ 

» cochleig. And port, 9 Cs ns 
is. called; 7x-\( ment! FF 

thenens ) wherewith-he liftedoHiena'n | Lhe 

great ' ſhip into. the ſea, - poo any Oper.exttef 
other help, is moſt hkely to be; frfr 4rchimed: 
med] of,-perpetual, ſeraws,.. {tithe b Bir 


ualtns. | "10777 3:4920 NL | © ? *O; 


Whepce, it idently, ap! ar, 
| thathoqds. h meveridenin.g cul: 


ties are of: iafinite-pOwer,:anfl may be, 
contrived, propojtionable. unto; ;afly. 
conceivable . weights © And.tbati no 

natural! ſtreogth ;[191/4ny-i ey eame 


wm _— theſe enaliciglejouen- 
toner ) Pt 1001 brigtiin rt 6 bro 
'Tis rtponed: of Semp/or, ithatche: 


cou carty _— gates of_a City IFs 
his ſhoulders; and. p uh the-ſtrongeſt hr 
bonds, were,unto him but as LOIN burat 

with fires and ow bis.bair beitg ha» 

ved. off,; all bis ſtrength. departed fem 
bim,We ? "= of. Ho thar hecoud he — 
carry ag [Oxe u (3067 yet. 

hed che jm an Qak- »Gugy: 6 11626 
95:2 i 


96 


*_ havin 
.... den on a catchin 
«2-2 bis NN incheraeſt and & ſtrongly 
_..... .araded hitn, that he becamtaprr 
: ON ama ory a 


os 


'.: Archimedes: on, 2 Lily; - | 
Fo that' was ſomewhat riven befbre , 
drawn'it't&-its __ 3t-ſud- 


But/tiow by .thbſe' Mechanical c0n- 
"rrivanchs;/it were calie to have made 
 ordot?! 2 hairs that was (lnvs 
ed off, to have beenof more ſtrength 
Bye tel: of theſe ans i poli 

't >theſe-arts/it 
(as 1ſt demonſtrate) forany man'ts 
Ift up the Oak yl Pcs 
witt/aftraw, to ptllit'up with's hair, 
ore blow i it up with his breach” 

$poſe the toots of af Oukioen 

Rec, gat foot ſquare, ( which 

by RR mic I lan ond. 
$500 deep 70 each bien "fv 

phi 

"nga be wn. —_— the exteri- 

fiow 6f any tree; or the weightbF. the 

= "rhe _ nn of - hes rovts" in 

"t6 Conan 

op _ Oeawrmn furthee xtian 

& of it in theair, and ths 
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depth of- itnotabove ten foot beyond 
ch. the Se rain doth. fiot pe- 


[ wnagnew, 4c Jerram uler de- 
os in.:4 I T5 2 : 
X &- muſt recc 7&1ts 
he help "of i 1 oy = 
þ probable thag/tit 
ay 7 them.) So-th | 


L 2. will nd Br the 
RO. or "feparation ;of 
« the' exrtt þ whichare-con- 


tinued. Ea” : 

According' to thi 6 rdrion, yp 
work of forcitig/1) > the Oak by the 
rdgy either equaler _— lift- 

400c und weight, 

por (93 ct, 43 Gheb bn an 
ok oe Mere Peſton, "may be 
ly performed with the ledſt-coneci- 
Yable power. : 
The 


faith * Seneca). Ego vinearum * Nut.Qu2 
| wm ſoſor affirmo pulling Phthiam + 3: &7: 


RR 


| 


| 
| 
| 
| 
| 
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'The | whole force of this engine 


doth: confiſt-in-two double. Pulleys, / 


twdve wheels; and a fail... One of 


theſe | Pulleys at the :bottome. will 
diminiſh half. of the weight, 10 thatit 
ſhall-be but'as 2000000000; i andithe: 


other: Pulley withabate } three quar- 
ters [of /its ſo-1that it (hall be bur'-as 


I000000000. And becauſe the. bes 
gining of |the- ſtring. being faſtned 


unto \the+ lower . P ey, makes - 
power-to' be-inia'fubquintuple- pro- 


portion 1unto:the weight;' ehefing ab ch, 77 


power that ſhall be'as toc0coo0od, 


that: /is, a' ſubquadruple,. will be y | 


much fr, than t weight, and 
conſequently able to move it. + Now 


* ſe the -breadth; of all the' axes 


nuts, to- be: unto''the' ——_ 


of the wheel' as ten to ones; and "e 


will. then; be evident; that to a 

er {ar the firſt wheel, the 'weight | is 
but--as L00000000* To the ſeront a3 
T105ecoeaoe:Forthethird 'as'roooooH 
Toiithe: fourth as ro0000: : To the 
fifth as'10000;! , To thefixth'as 1000; 


aY 
+ 
_— 
aan at Sus ron EIT IT—mE RR YET 


Tolkalreatiars boos TR—_ 


Archimedes;.or, Lib. x. 
2s:I0.' . Toithe ninth as.'z. To the 
tenth as i, one decimak To the ele- 
venth as... To the twelfth - as: 1,0 
And the faik yet leſs. So that if 
the ſtrength of the ſtraw, or hair, ox 
breath, be but equal to: the we! 
of one thoufandthpartof a poun 
may be of luſficient force to pull up 
the Oak, : 

If in this e we ſippale the 
diſproportion wt [the wheels 
and nuts, /to;be as an. hundred to one, 
' -*then it is veryevident, that the:ſame 
ſtrength of breath,or ahair, or aſtraw, 
would be. able. to move' the whole 
world, as-will be eaſily found by cak 
culation. Let this great Globe of ſea 
and Iand 'be imagined (as before) 
to weigh ſo. m—_ hundred ; 
as it contains: cubical feet z namely, 

24 7 man 
This will - be to-.the firſt Pull 
1 269009000900099000000000. '\/To the _ 
cond. leſs than $09000900000000000000008; 
- for more . cafe; and; convenietit 


ning, let 1t-be ſuppoſed: tobe 
RUAN HEE PR" 


» This 


T7 


| = BS. LS 


4 


s. 

Y, 

Co 
D0, 
qt 
be 
þdo. 
his 


,” 


Cay: T4 Mecbanicel Powers, 
This to the firſt wheel will he but as | 


i. os 090, 
To PR ſecond as 1000009 


To/ _ thirdas 1o000000000088 
To the fourth as anerr mane, rept \ 

Tothe fifth I990a$00p000600. «1 ;, 111 
To the ſixth 1000000000008, ») 7 


To the ſeyenth 1900000000g, * © 17 $99 LY 
To the eighth =xrooop000s, '' 
To the ninth $O0000Ds || 1 T0” 


To the tenth 1000908 | + 1 + 
To the eleyenth Sn 

To the twelfth ' x. | og 111. 
To the ſails as 75, 14:45 2109 


So that a power which | is anich 
leſs than the Crndreeh part of a 
pound, will be able to move the 
world. ©; #5 

It were needleſs to ſet down any 
particular explication , how ch Me- 
chanical ſtrength may "be applyed un- 


to all the kinds of local motion.; 


fince this, in it {elF, is ſo facile andoþ- 
vious, that every ordinary , artificer 
doth ſufficiently underſtand it.” 
The Species of local violent moti- 
ot are by Ariſtotle FFrxoncd to be theſe 


H 3 | Pulfo 


+ Archimedes "or, - Liba, 


Palſio. 
Sia 
YI Pe@#io. | 
| Vertigo... ods 
Th , Drawing, 'C 
Turni Into ſome of which all 


theſe artifici: operations mult 'nece(- 
Grily be reduced,- the firevgrh of 
any power being equally 'a lable 
unto all of them ;' $o that thi re'ls no. 
work impoſlible to theſe contrivan- 
ces, but there may be.as much! ated 
by this arf, 35can be fancied by imagi- 
nation. 


—_————__—_©_ ——_— 
— — . 


| CAP. XV. 
Concern the prope oportion of ſlowneſs 
Po pry 71 lechanical Potions, 


l Joe already diſcourſed con- 
cerning the ſtrength of theſe Me- 


chanical eng It remains for the 
wore perfett diſcoyery of ' their na- 
ures, that wetreat ſomewhat concern- 
bg thoſe two differences of artificial 


FROUOL 100; Slow- 


RT © & Fo i. 


hy" 
u 


-. ce Slowneſs, 

7. +0 MS 
OY PUnncy w Kiſta SEE 
ithout the . right-un nding 
of which, a man ſhall be expoſed to. 


' many, abſurd miſtakes, -in attempting 


of thoſe things which are either in 
themſelves . impoſlible, or,elſe not to. 


be performed with ſuch means as are 


| applyen unto them. © I may. ſafely af- 


that many, if not moſt miſtakes 
in theſe Mechanical deſigns, do a- 
riſe from a miſ-apprehenſion-.of that 
difference which there. will. be be- 
twixt the ſlowneſs or ſwiftneſs of 
the weight and power, in compariſon 
to the. proportion of their ſeveral 
ſtrengths. Fer a 
. Hence it 1s, that ſo many engines 
invented for mines and water-works 
do ſo often fail in the perfarmance 
of that for which they were. inten- 
ded, becauſe the artificers many times 
do forget to allow ſo much time for 
the working of theirengine, as may 
be proportionable to the difference 
þetwixt the ah”. 5 and power that 
4 \ belong 


Arthimeder\"'or, Eb: 
belong unto them ;- whereas he that 
rightly underſtands the groungs of this 


art, may as eaſily. find qut'the , diffe» | 


rence of fpace and time, required to 
the motion of the weight and power, 
as he'' may their different ſtrengths; 
and not only tell bow any power may 
move \any weight, but alſo in what 
a ſpace of time 1t may move any ſpace 
or diſtance. © ET ip re ed 
If it were poſſible ro;contrive ſuch 
an invention, whereby any cancej- 
vable weight may be moved Dy any 
conceivable power, both with the 
ſame quickne(s and” ſpeed (as it is in. 
thoſe” things which are immediately 
ſtirred by the hand, withour-the help 
of any other inſtrument }) the works 
of nature. would be then too much - 
ſubjeQed ' to the power of art : and 
men might” be thereb incouraged 
(with the builders' of ' Babel, ar the 
rebel Gyants ) to ſuch bold defigns 
as would not become a created 
ing. And therefore the wiſdom of 
Providence hath fo confined theſe hu+ 
mane Arts, that what any many 
a 


Cip!ty. Mechntical Powers. 


hath in the ſtrength of its motion, is 


abated in the ſlowneſs of itz and what 
it hath in the extraordinary quickneſs 
of its motion', muſt be allowed. for 


in the great ſtrength that is required | 


unto it. 


For it is to beabſexved as a general 


rule, , that the ſpace of time or place, 
in which the weight is moved, in com- 
pariſon . to that in which.the power 
doth move, is in the ſame proportion 
as they themſelves are unto one ano- 


ther. 


$o that if there be any great differ- 


encebetwixtthe ſt 


revgth of the wei 


and the power, the ſame kind of dif- 


ference wil there be in the ſpaces of 
: their motion. : 3 
To illuſtrate this by an example : 


165 


. - "m1 
| Archimedess.or, Lib 
196 _ mmedes 40, LiD.:t. 
{ ; bs the 


Let the line G AB, repreſent a bal- 
lance or leaver, the weight being 
ſuppoſed at the point CG, the fulct- 
ment at 4, and the power ſuſtaining 
the weight at B: Suppoſe the point 
G, unto which the weight is faſtned, 
to beelevated unto F, and the oppo- 
| fite point B, to be deprefſed unto C; 
] "tis evident that the arch F G, or 
We - (which is allone) DE, doth ſhew the 
ſpace of the weight, and the arch 
BC, themotion of. the power. Now 

both 


Cap. rg. Mechanical Powers, 
both' theſe arches have the ſame pro- 
pR_ unto one another, as there is 
wixt the weight and the power, 
or (. which is all one )as there is-be- 
twixt their ſeveral diſtances fromthe 
fulciment. Suppoſe A CG, unto' AB, 
to be as one unto four, it may then be 
evident that F G, or D E, will be in 
the ſame proportion,unto BC. . For as 
any two Semidiameters are unto one 
another, ſo are the ſeveral circumfe- 
rences deſcribed by them, as alſo any 
proportional parts of the ſame circum- 
ferences. EY ww 
And as the weight and power do 
thus atffer in the Ipaces of their mo- 
tions, ſa; likewiſe inthe flowneſs of 
it; the one moving the whole di- 
ſtance BC, in the ſame time, where- 
1n the other paſſesonly G F. - | So that 
the motion of the power from B to 
C, isfour times ſwifter then that of 
the weight from G to F, And thus 
will it be, if we ſuppoſe the diſpro- 
portions tobe far greater, whether or 
no, we conceive It, either by a con- 
JOPIIGE PE <9: jange Intheutuene 20 
4- 


1 Archimedtz;' or, Libr, 
ficulry, as in the former example, or 
by a multiplication of divers, as in Pul- 
leys, Wheels, &c. By how much the 
weris nit (elf leſs thanthe weight, 
ſo mach will the motion of the 


weight -be flower than that of the 


POWET. 


To' this e I ſhall wr 
touch at one of Lp wet ams expreſ: 


ſed before in the twelfth . Cha wa 
concerning the multiplication of Lea- 
vers.” | 


In which , as each inſtrument doth 
diminiſh the weight according to a 
decuple proportion, fo alſo'do they 
diminiſh the ſpace and Jlowneſ of its 
motion. For if: we ſhould conceive 
the firſt Leayer B, to be deprefled 
unto its loweſt , ſup pole ten foot, 
yet the weight A, wy not be rai- 


{cd 


ſed aboye 'one foot z, but now. the ſe- 
cond. Leayer at its utmoſt ;oonld move 
but atenth part of the firſt, and; the 
third'.Leaver buta tenth part. of the 
ſecond , and ſo of; the reſi. \ Sq. that. 
the laſt; Leaver .F, being depreſſed, 
will paſs a ſpecs F92ooo gregter, and 
by a matian,, 160000. fwifter than the 
weight,ar 4 CBdd; $he þ 35; Ci LIEUT 4. 
hus ace we to conceive of, all the 
other faculties, wherein there is con- 
ſtantly the ſame Uifproportion betwixt 
the weight atd power, reſpe& of the 
ſpaces and {lownek of their motions, 
as there js. betwixt their ſeveral gra- 
vities, If the power beuntothe weight 
but as one unto a hundred, .then the 
ſpace through which the weight moves, 
will-bea hundred times leſs, ;and con- 
ſequently-the motion of the weight a 
hundred times {lower than that of the 
POWEr: /. 33 | | | 
So:that it is but a vain and inmpoſ- 
- fible fancy for any one to:think that 
he . can move a'great/ weight with a 
little power ma little fpacez but i all 
theſe Mechanical attempts;'1hat * ad- 


vantage 


Capyits. Mechenicel: Powers. top, 


ito * Archimedes; of, Jil 4; 


vantage which is gotten in the ſtrengt noth 
of the- motion, 'muſt be ſtill allowed 
forin'the flownefs of ito 

Though theſe contrivances' do ſo 
extremely increaſe thepower, yet they 


do proportionably-protra& the'time. 
Th whic h ay 


hat which by ſuch helps one mati may 
doitialundred days, may be done by 
the immediate ſtrength of a'/hundred 
men-in one-day. | -* © Gs C11; 


That it is poſſible to contrive ſuch ar ar- 
tificial motion,” as ſhall be of 'a flows 
neſs proportionable to the ſwifineſs of 
the heavens. | th 3h 

4 3; 13 £3: 101] 5 
| 6 were a pretty ſubtilty: toengiiire 
after, whether or no it be not pol- 
fible to.contrive:ſach an artificial mo- 
tion, that ſhould be in ſuch a propor- 


tion flow, as the heavens arefuppoled 


to be ſwift. + 1.) * 

\ 'For the exad reſolution of: which, 
it would be requiſite that we ſhould 
firſt pitch upon' ſome medinas, —_ 


— a OA. a. os 


Cagh 16. Mechaizel' Pdwers, 47h 
_ diffexent- motion';; by the! diſtance 
- from-which,' we ma of the 
portions 'on: this Frag 
nw or ſwiftneſs.* Now becauſe 
theres not any ſuch natural: wedinee; 
which may be abſolutely ſtyled an 
| indifferent motion, butt e ſwiſs 
neſs'and ſlowneſs 'of every thing, ©is 
| | till proportionedeither to the-quan- 
tity 'of bodies,” 'm which they: are; or 
ſome other particular end for -which 
they are defigned $' therefore 'we muſt 
take liberty to: ſuppoſe ſuch a 'moti- 
- | on; atid' this we-may conceive'ito be 
ou: W205 pied; 'or a mile in" an 
f | hour. 

The ſtarry heaven, or 8th ſphicar is 
thought to move 42398437: miles in | 
the ſame ſpace: So that if it' ma ve : 
demonſtrated- that- it 'ispoſlible to" {... 
contrive ſuch a motion, whieh'' 

-on in} a conſtanti:dire& coutfs., 
| paſs bur the 42398437 pany of 'a mile 
in an 'hour, it will then beevidenr, 
,, | that an artificial motion may be flow, 
d Þ inthe ſame proportion as the” heavens 
- arc FOE. | 


. 
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Now 


#iN 


Prefaceto 7, Dev, | 4hat he and.Cardev: 


Euclid, 


gine;, herein! the W os t (hall be 


 calie;;}q diver. this. engine: the 


11. Aftchemadets bt, A Lib..1: 
Now it, was before: manifeſted, that 
according'tq the; difference; betwixt 
the;- and power, ſo will--the 
differencg -be betwixt./ the flownek 
or. {ikneſof their motionsz whente 
i. will, follow, {hat in ſugh an; ©p- 


42398437 . pounds ,'-and.'the, power 
Ce Fopond derate it, but ithe 
42398437 part-af apound(/which is 


power being ſuppaſtd: to rhove with 
ba Griftnels, 289; may be anſiwerable 
£6 a;mile an hour the Weight, will 
paſs bug'the 42399437-part of amile 
in the ſame ſpace, and ſo conſequently |. 
will be rtionably-iflaw gnAthe 
{wy the Heavens: () Tk od 

I; js-rglated by our- Country- 


wwhock 
togetheriitcheir trayds,! they: thd ſee 
an;/inſtrumept- which was at firſt ſold 
fqr-20 talents of. gold, wherein there 
Was ne wheel, wihichcopſtantly-mo- 
Mr ac among the reſt,: did; at 
fini onerenhnn under hate. 
ſeven thouſand years. . ff Lo | 
t 


DEF Mechanical: Powers. :ng 


' the motion of the 'w Wy: 6 


- of anefoot, which 1s-noth ing _ 


cw ERS FOoaU non OltT FO GBNOAGaTT FT 


-Bur if weiferther confider” fuck! an 
2p ne wheels as A porenomin's 
ed: before in=the” 1 4 
whicks #heo-whole = K NS on 
caffly:inoved; we ſhall chef. 


muſt be much more he 
{i opas (fa ont TI , 
up ah dfevinus ne 
of. ſuch anetginewith 12 wheelstols ©" 
mraGÞ about 4.000 times ir/an houp,:, . 
(which-is as' often” as a” miaiis pulſe. 
dovh-bear) yetiften years ſphce tid * 
weight 'by 1this would not be _ 
pram oo nt re "rr 


much'as a/hairs breadth. ' 

not paſs an inelin n— 

Mer ſennns. "' | | | 
[The ecuth* '6f which WE Say eh; op wer! | 

eafily | conceive), 'If we tonſjder the Wl | 

frame/and mamrer of this 12 7 hedl'd 

engine. - (e-that in each axis,Or 

nut ; (there were |tertecth, and an 

exch het] a thouſand! t en'the fajls« 

this « Wieſt be twarned þ ome 


© 114 


»{-* Nical motions, -the extreme flownefs 
_ +1 of them' is no le admirable';' If a 


before the (ovond winelcan nid cies 
revolation, and ſ6; through the I'2 
Wwheels;| according to-this uk 


proportion, "11 


. AMrchimeder;\\dr, © © Libs's. 
ng | henpanid Þ {could be; moved 
round. once, and .ten;thouſand times 


So that'beſides ak; wonder: "ik 
there i is in; the force'of 'theſe Mecha- 


man: conſider that a-body would're 


| main jin-ſuch a conſtant; dire&; mo; 


gine do touch one,another in theirfus 


tion, that there could.not be:ione 
minute of time wherein it did not rid 
ſome ſpace, and paſs on further, -and 
yet that this body'1n many. years: th- 
ether ſhould not move ſo nai 'as/A 
breadth. : {i 
Which" nocwithſtandin 
2a ras avg from -the fi woe” fi 
ſince it jsa natural prin- 
ciple, _ there can be no penetra+ 
tion of bodiesz and-fince it is ſappos 
ſed, that each of the parts in thisems 


herefore. neceflarily 
Elon th the: nog. does em 


( 


Cap::18. 'Mechunirab Powers. 129 : 
and continue tomove withithe power 2: 
and (however it.is infenfible) yer-It-; 
is certain/there tnuſt be ſack a'morion 
ſo extremely ſlow, | asis hiere ſpecified. 
_ Sofullisthis artvf! rareandi ible: 
ſubtiſties- : - 2-0 vic yr 27 | 
-T know it i8-the- aſſertion: of Car De varie- 
dan, Motus valde tardf, neceſſarko quie- 9 rerun; 
tes habent intermedias. Extreme flow *** 
motions have- neceſſarily fome inter- WG 
meditate ſtops (and-reſts :/| But this'is 
only ſaid;; not proved; and he ſpeaks 
it -from ſenſible experiments, which 
in this' caſe are fallible. Ourifenſes 
being very . incompetent judges of 
the ' ſeveral proportions, whether 
reatneſs or'+littlenefs,, ſlowneſs or 
wiftneſs, - which : there may be. a-' 
 mongſtthings in-nature. For ought 
we. know, there may be ſome \Orga- 
ical bodies, \as much leſs than ours, 
as the earth'is bigger. We ſee what 
ſtrange diſcoveries of extreme minute 
bodies,': (as lice; wheel-worms, mites, 
and the tike))are: made by the Micro- 
- ſfope/, . wherein their ſeveral parts 
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ſites) being produced by contrary cau- 
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Sometimes. -for oh farther-: roma - 
agceand; terror of :any belicged'p 
they would by theſe throw intoitdead 
bodies; xither of :men or horſes, and 
ſomerimes only. Parr of eas mens 
heads. '- » 

Dbenions menitions one: of: theſe Dames. 
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that in Plutarchs time, - (rom whom 
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———_ to which account, theſtone 
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dred pound wei ght. YA weapon ( one 
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'. gods. Now'the greaſe Canton F 
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theſe Mathematical eontrivances. 

the Turks indeed;: there have 
been.ſometimes uſed ſuch powder-in- 
ſtruments, as may equal the force 
.. of thoſe invented by Archimedes. Gab. 


"**- Nexdlene tells us of -one (bullet; ſhot 


from them at the fiege of Conſtanti-., 
nople, which a E} above' 1260) 
pound weight 3 This he affirms from 
. the relaricnde. an- Archbiſhop, who 
was then preſent-and did ſee it'3 the 
piece could not be: drawn by lefs than 
a hundred- and .yoak of . oxen, 
- which might almoſt have ſerved to 
' draw; dr an. the re "But 
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Capi: f8. Mechanical. Pdwers. 
ble, yet it is atteſted by the experience 
of. divets Fr tonable witneſſes. 
Barclay ih is [or ' 4nimdrum, a man 
of ſufficient” ctedit; affirms, that he 
Was'an eye-witneG, how one of theſe 
Bows with alittle arfow did. pierce 
through a piece of ſterl three 
thick. And{:yet theſe Bows 
ſomewhat lik 


immediate ſe ng 


ſtrength; open plank of fix ins 
ches1tr thickn 


woo graphia: How tiiuch greater force 


then-may we tonteiveto bi 1mpreſſed. FF « 
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9 heſe were fothetircs' atty 
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be diretted 
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* Who was, "Park abc kinds « ) rohalt 
—_ ey, were uſed. at he Tiego (of anj} 
fiyled P*- City. Were, commonlyi carried: ima 
This kind ! reat wooden Turreb{brft invented 
of Furret by HIT It wdgdriven 
_ four, whe Is at the harrgm, acl c of 
15, {ides, being; forty ith, oits 
ofa, 2 bt. ninety; Th) aol: was djvi- 
& is thus nto.nine er 0s; every - 
GO One * which did: C—_— divers1ew- 
= at Fac for battery : ::frandits uſc-mthe. 
Sicul Bib- EAN 0nd akingob Cities/attis, 
lioth.l.2 0, « (tiled 
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Riledby the 'name;of Helepolisi yp 
. "He that, would beiinformed:n: the 
nature of Rows, Jet him' conſult; Mer+ 
ſens De. ica & Aronth ſmologiaz 
where there;axe.divers fabtil jnquiries 
and demonſtrations, coficerning{ ithe 
ſtrength required to the bending 
of them to any diltance. . The force 
they have inthe diſchasge according 
to ' foot bents, the ſtrength. requi- 
red to. be m.the {tringot;yhem, the {e- 
veral proportions - of ſwiftne(s. and 
diſtance in an arrow ſhot vertically, or 
borizontally, ortranfyerfally, * * 

Thoſe ſtrange cfteQts; of the Tur- 
kiſh Bow:(meationedbefore) ſomuch 
exceedipghe force of others, which 
yes: (require: fari-greater ſtrength for 
the bending of them, may probably 
be aſcribed -,;exther to, ;the natural 
cauſe of ' attraGion by ſimilitude of ſuh+ 
Pane (as the Loud Bacon ganjeFures); 
Fqr 1n theſe experiments zhe head of: 
the 'arrow' ſhould be of the ſame. 
tubftance. {whether -ſteel or. wood) 
with that! which 'it. pierces; Or cli& 
that aft; proportion. betwixt the 
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ight of the arrow, andthe ſtrength 
& the bow, which muſt riceds much 
conduce to the forceof-it, and nay 
perhaps be more exalfly diſcovered 
in theſe, then it is commonly in o-. 


thers. of 
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| CAP. XIX. [of 
A compariſon betwixt theſe ancient En- 
' gines, and the Gun-powder inſtruments 


wow 11 vie. 


| ke ſhall not be altogether imperti- 
nent toinquireſomewhateoncerning 
the advantages and diſadvantages be- 
twixt thoſe Militay offenfive engines, 
uſed amongſt the Ancients, and thoſe 
of theſe later ages. 

In whichinquiry there are twopar- 
ticularsto bechiefly examined : 

r. The force of theſe ſeveral 'con- 
trivances, or the utmoſt that may be 
done by them. h ws | 

2. Their price, or the greatneſs of 
the charges required unto them. 

1. As for -the force'of theſe -ancid 
HE Ent 


- A —_— _ ”"m_— - 


Gap\i ng. Meebanicel\Pawere, 
entiifiventions,: it may ſufficiently, aps © 
pear from-thoſe rhan' .credible-relas 


nw ' mentianed - 3 *.t0) va Debel 


may be addedahat:inJoſephns; : 
he ſets down/from) coy aun eyell 
being himſelf a chief Captain ar\the 
fiege of Jotapata,. where thele:eventy 
happened. He tellsus thatbefides: the 
—_—_— of (perſons, who were {lain 

eſe Roman Engines, being not: 
ble to avoid their force,.-by: acaſotv - 
they \were placed .ſo.far off, and out 
of fight ; beſides this, they did.alſo 
carry ſuch greatſtones, with:ſo.great 
a violence, that they did therewith 
batter down-theiw walls and Towers. 
A great-bellied woman walking about? 
the City inthe :day-time, . had _s 
child ſtruck out of her wamb, and 
carriedhalf a'fuglong from her. :A fſol- 
dier ſtanding by his Captain. Joſephr-, 
onthe wall, bad bis head (truck off by 
another ſtone} ſent from theſe Rowan: | 
Engines, \ gnd his Hrams carried three 
furlongs off, /- 


To; this ava! Cardan relates, De writ. 
qut of Ambrignms \Marcellivns, T ante. }. 12.c.58- 
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PE ſtrange; force of theſe *Engines,;that 


they:durſt npt conteſt with thoſe who 
were maſters of ſuch:javentions. :*Tis 
frequently aflerted, 'that bullets have 
been meltedm-the air, þy that 'extre- 
mity of viglent:motion wpreſt Trory 
rheſeAlings.. 1 | | 
WW} rhdaque contorto hoes ſoerberat era. 
*Þ ' 18 13 il 
"Et medigs' hquide glandes 3 72 wobilus 
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So Lucas, ſpeaking; of the: ſomes 
Engines.” 
Wn Fc es &: 7 volant ſpatiogne 
. . folmteo'n 
Aeris "8 cathy bip faite pondere | 
glandes: 1.4 UN TO \: ACI7 95! 
-Whirh- xelations ,cchough they. amay: 
ſcem ſomewhar poetical-vnd impro- 
bable,/ yer riſtorteibimelt :C De: Celo,' 
lib. 2.6. 7. ) doth ſuppoſe them,asane- 
.- queſtionable. | From; whence! itaiay 
| be jotferoofiatin the forcvof theſinPu-, 
giney 


Gaps, Mechevieet, Rowers. F. 


. tical. /Engines! 


ines does mien Fareed than ggme 
Q&T. £2, 1PNs. 2 


| ": "&3* | hich bel x L Ralei "%hs 
| cons Bae | a ty gc Ae» Bi + x, 
ay Ore - mich his gINES.', c. 3, Sef, 


ha pond ms ee wrought by: 2-, 25. Seo 
IH tiphur ts 
Cannons, benign 10 ls 


aſe, Bat o "iuit mo +} 6} he me 
athis perhaps, there. m wh W 
di{advantage, becauſe th CNL pos 


SAR 3 
ſpeedily, wound,pfs. and 16, rprnty 
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. Th ;Their making, - aaa For 
2... Their carriage or couveyance. | 
3: Their charge anddiſcharging. 

In all which, reſpets,. the,Cannons. 
now-invle, - ,are.of much greater coſt. 
than theſe other inventions. 7 

-ke The making ox priceof theſe Gun- 
powdeninſtrumenextremely Expat 
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Cannon 
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Toes weighing commonly 80oo: wY 
5006;# Culveritgs 
a : Demi ci ; which 
or muſt needs be 
ol only "iy the manvesof 
then] 5 beſides 1004 farther charges re- 
and' muking of 


' * quited' for the 
| 'whict in ole riſk needs 
zmount, to ſeveral hundred pounds. 
- Whereas theſe Mathematical 4nventi- 
ons Sept chiefly of -Tiriber , 
and Bom op. y VEwwich more cheap- 
ly made Kyeral age of 
them oh HS atifiver in 
tion to the frength of thoſeother, 
being at the leaft- tent times cheaper 5 
that is, 'ten Engines that ſhall be- of 
equal force either £0/aCannonor De- 
micannon, Culyerin or Derniculvefin, 
may be framed at the ſame'price that 
one of theſe will amount to? So that 
in this reſpect there i agreat: idvqus- | 
lity. \ 
2. As for the Carrioge or cohy 
ance; a whole Cannon does wpots 
at the leaſt 90 men,” or 16 horſes, for 
the dravghtof i it's « half Canmen/56. 
men, 


Cap. 19. Mechiwiea! Fives. 125 
men, or 9 horſesz'# Culyerin'56; men; 
or '& horſes 3 a Dethiculveritt 36 men; 


or '7| horſes; Sn poſing ng the way to 
Be hard and "lain," n'which 'notwith- 
ſtanding the motjor will bevery ſlow. 
But if the paſſage prove rifing rid 
ſteep, orrotten' atd dirty, theft they 
| | will require a much greater ſtrength 
and charge for the 'conveyarice. of 
them. Whereas theſe other inventi- 
ons are in themſelves more light (if 
there be occaſion for the draught: of _ 
them) being eafily taken aſimder into' 
ſeverals'parts. And beſides their ma- 
terials are to be found every whete, 
fo that they need not be cartied” up. 
and' down” at 'all, but may be cafily 
made itt the place where they ate ro: 
: be uſed, KS. : FF 2 #73 SI8 ; 
3. The materials required to the 
charging of theſe Gun-powder in- 
ſtruments are very coſtly, A whole 
"Cannon requiring for every charge 
20 pounds of powder, and abullet of: 
64 pounds; ahalf Cannon 18 pounds 
of powder,and a bullet of 24 poundsz 
aCulyerin 16 pounds of powder, and 
RY a 


« bullet of: 19 ippyngs. a Demigul: 


verin 9. pou der,and.a ballet 
of 12 eds ;: whereas; thoſe! other 


gn be charged only; with 


, or, (whigh. may frye for! ter- 

*with dead bodies,. or/any; ſuch 

an as Every! place will aford 
withoue any coſt. .. 


So then, put all theſe together : If it 


be ſo that thoſe ancient inventions did 


not come ſhort of theſe other in re- - 


gard of force, and if. they doſo much 
excel them in. divers others 'reſpetts ; 
It ſhould ſcemthen,that they are \tovch 

mqxe commodious than thelc latter in- 
ventions, and ſhould be preferred be- 


fore them. But this enquiry .canaot be. 


fully. determined: without particalas 
experience of both. 
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it be Avi rofom weſu his n.a7- 
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the” ſirp endl 9 rn Fg: ion þ Br 
Yrs TE. DeVariet; 
5 4 


[ 


path. heap mw unto - Rerwnl.g. 
neſs of this: He pp! Orb ; but th þ ©47* 
being the loweſt of all, e- 
quently of a dul War [logs og 


on, . int 5 pirvig DT r 
fore It nab more Th 1- 
ent to re of he pore phon rol 


cerning the eighth "rank, or (tarry hea- 
ven. 

_ For the true reſolution of this, it 
ſhould be firſt obſerved, that a mate- 
rial ſubſtance is altogether incapa- 
ble 
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The earch aſcribed to the Caleſtiall Orbs, (asl 
2 Planet, have proved Sobon), And, theres 


on! thay be thus ihcreafed, 


"W 


uy FRO oy. ib N. 
_ ble of ſo great a celerity, as is uſually © 


fare ng: 6 is n&ttobe 


for any real 
only yo ng and vos nal Ha 
trivance. 

Nov . that the. ſyiftneſs; of-m 


ro ary. conceivable proportion, | 

be wbay: from ' what bath ber 

formerly delivered 

Fn , hature- rr Range jr 
c or acco 

Cppe. the power _ Xl ba 


exceed: the 
: ire may the motion of the 


nh be Gwi - than that, of the 
i | 


Bur co atſjver tore particularly; 


Let ns 'imagine every wheel, in 
following figure to have an undre | 
tecth it 1t, aud. M7; nut ten: , 


&. 
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- {t-itfay then be. enaebl; is ont 
Eelutico of the firſt wheel, will turn 
| the nut, and conſequently the feeond 


wheel on the ſane axis ten tiches; the 
| thige 
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F Fora CHAP. LE Er 
The alivers kind o Avitotnata, or Self. 
_  puovers,Of ,and the contrivance 


bs ns motions by rarified air. A 
ef whit pions Lan. wind-guhs 


5 the variety, of artifi- 
.._. cial moth oy. - thoſe are of 
moſt uſe and'pleaſure, in 
=, - which, bythe application of 
ſome continued Try there 1s bes. 
ſtowed a tegular and laſting motion. 
| Theſe we ger (rar RAN or ſelf- 
_ movers: Which name in its ut la- 
titude;” is fometimes aſcribed- utito 
| thoſe motions [that are_.contrived 
IF Hom he Henh th of living creatures, 


But in its 
priety, it 1s only ap- 
| Inventions, v wherein. 
ener by. "4 


146” ; D,dalus; or, \ Lib. 2. 


| Xerunl.3' Gther fatherleſs invenrions” 


v AE ans Eo 
- 


that belokgs unto ks own. frame, or 

elſeby ſome external inapimateagent. 
Whence theſe doriynre are calily di- 

ſtinguiſhableirto twoſorts: 

"I. Thoſe that are*moved by ſome- 
thing which is' extrinſecal unto their 
own frame, as Mills by water or wind. 

2. Thoſe that receive their motion 
from ſomething that does belongtothe 
frame it ſelf, as Clocks, Watches, by 
weights, - ſprings, . or the like. +, 

. Of both which ſorts therehave been - 
many excellent inventions: In the re- 
.cital of. them, I ſhall infiſt chiefly. 
ſuch as ate moſt eminent for theiy- 

ty and ſubtilty. * _ .” e. 

Amongſt the Zvriuete that recei 
their motion from ſome external ager! 
thoſe of more common uſe areM 
' Andfirſt, the Water-mills, which are © 
thought to be before the other, though 
neither the firſt Author, nor fo much 
as the time wherein they were. invett- 
ted 1s fully known. And therefore 

Deinvent, Polydor _ Virgil: refers them . among 


ra" xp. deed doth mention them," Bltg 
l, 18.6.10; commonly ufed in Is ti me: arjd yet 
A -others 


oh i. Mechantes?: "Mo ions. 


others =_ ” that Bell; #967 in (6 
reign of "Jiſtinien, ep & invent 


them: Wheiice Payeirbllus Ko pocket 
that it is like ES t fothe Tir. 23: 


"iy. 


lophat and being afterwards 
air,they were thought 
he bor t 
2 However he at that ihe i; 
rertion hark touch abtidged and ad- 
aitaged the of inen,” who 
mbafite cotidemned tilito rhis (1a- 
x ante the Gilfey: s. ang Ad: Piſtris 
aters hath ufefu 1m. 
I may icbeconttiyec 
Pe ES. eenſ 


'of ron coraro 
; an betieficlit 
4 "7 ſerviceable not 
rinding of corn, but 
Fing of ironor other oar, 
DvennIng of * ' pet; the clevating of : 
ate . or the 
To this batboſt alſo' are the Mills 
that are row, by” wind, Which ate 
fo mach more convenient than the | 
othEr, y how 'much'their ſituations © 
Fr LE 2 may 
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. Uo” | Dadalus; or, Lib. 2, 
that belokgs unto ks own. framez or 
elſe by ſome external jnapimate agent. 

" Whence theſe dvyiyareare eaſily di-. 
ſtinguiſhable into twoſorts: 

-1. Thoſe that are*moved by ſome- 
thing which is extrinſecal unto their 
own frame, .as Mills by water or wind. 

2. Thoſe thatreceive their motion 
from ſomething that does belong tothe 
frame it (elf, as Clocks, Watches, by 
weights, - ſprings, . or the like. ' \, 
| of both which ſorts therehave heen 
many excellent inventions: In the re- - 
.cital of. them, I ſhall infiſt chiefly.on, |] 


ſuch as ate moſt eminent for theip-raxi- / 
ty and ſubtilty. * | "_— 


Amongſt - the 2vripere that receive 
their motionfrom ſome external agent, - 
thoſe of more common uſe areM| 
' Andfirſt, the Water-mills, which are 
thought to be before the other, though 
neither the firſt Author, nor fo much 
as the time wherein they were inver- 
ted is fully known. - Ard therefore | 
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 7x195"3 other fatherleſs inyenrions. Roy | 
var. xiſt, deed doth mention them, as being 
{.13.6.10; cormmonly uſed in Jris ti me: arjd yet 
f | .others 
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oh % ' Methantent: diene. 
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orhers affirm, cis Bellij ws in. the. 
reign of © 'fitft ittvent 

them: Whe © Pohelrblthe concludes, pekepert: 
flat. it is lik Epi? _ for fome Ti. 33: 


ern pop we Fog rds 
t £ 

e6'he firſt -ionneS phi gi 

- However we certain, ttt this ih 

jention hath' faith a bridged and ad- 

4 che? of men; who 

_ efote Jemned ws ſr X 

\' as nov unto e Ga Di Ad Piſtris 

bigs OF-do of waters hathbeen uſeful i 

for this,ſolikewiſe may itbeconttiye: 

fo divers prot pu us 'Hereih ww 

theskill of ati Ertitiont chieflyconſift, 


in the applicition of theſe commo 


ends, making them ſerviceable tot 


only for the i ding of corn, but 


themaki py of 1 ; thee _ ww 
thema , the cleva O 
Sor Slap Ing « 


"To eds purpoſe alſo aibthe Milly 
chat are diiven by wind, Which are 
fo much more” convenient than the 
rae *how *much' theit fituations 
| L 2 may 


us 


 Comrmodated: 
- the other,. 


Dear, _ x Lib, 2 
ealic and, common. 
ele may CONE be 7 
i. \AS'x "Fations uſes” a 48 
; ſcarce any, 

bour,. to, the. Terrmane of whic 
209. ny art) cannot ap} y 
them. To theſawing, of Timber, the. - 
lowing gf; land, or any I the like 
forvice. ih cannot be dif; Parcel 
the ordinary Way without much to 
and tedioulne.. Andit is a wonder-> 
ful thing toconfider, how much mens 


may be m 


motions 4 it 


© Jabours might be « eaſed and contraFed 
In ſundry particulars, - If ſach ER 
well skilled.1n wg pr popes and pra 
Qifes' of | theſe. nical experi- 


Matrcel. 
FVrankbein. 
Epiſt. ad 
= Erge=- 


tents , . would. br * homrly ap 
their ſtudies unto the inlargemens of 
{ycb inventions. 

There are ſome other motions by. 
wind'or air, which (though they ara 
Hot. ſo common as the: other), yet. 
=_ prove of excellent-c Fed 

agylar pſ uſe,. Such was that rank 

Fj inyenred fy: iq 

SEE being go a ſun-ſh1 
would of it {elf render ;a Joft nk 
pleaſant 
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pleaſant harmony, but' being cn 
ved 1 into the ſhade would preſently bi 
come ſilent. The reaſon gf it wagthis' prog 
the armth of the ſun, working upoti\in Boys 
ſome moiſture within it, and-rarifying ' 
hy inward. air ito fo great ap exten- 7 wakes 
fion, that 'itinagſt needs feek raventhice 
or iſſue, did thereby: give ſeveral my-l whenever 
tionsunto the inſtrum **/the ſun 

Somewhat of 'this natuns are the Eo. b- . nila 
lipiles, which ate concaveVe els, £0n-/on.ie. 
filting of ſome fach matefial as may 'Tagir. 4n- 
indure. the fire,” havin aa Finall hole; *< —_— 
at which they, are. fi < wirh” was "nets. 
ter, and out « _ Which Ch he Veſ- he had 
ſels are heated) the 7's Mic forth bor borhſeen | 
with. a rac and laſti NN Fla _- oppneard 
Theſe are frequently Wy r the Exe, © 
citing and contrafting of heat in the 
melting of [glaſſes or m&als.' They? 
may alſo bolted tobe ſerviceable' 
for ſundry other rater uſes, - as for' 
the' moving of” fark in a chimney cor? .  - 
ts the | motion of ig; pi orhge may; 

a tothe turningof. aſpit, 

the fie” OY F 
| Hur there is a better invention to 
5 | L-3 _ this/ + 


\ 


199 1 | Daedalus; : We IF -ih.2- 
"this purpoſe - mentioned in n Coven > 
DeFgits; whereby 2 ſpit may be.tr 


Re#3+.::but the. belp wel by poor | 
wy "th 'vnof evi at aſce LS oEgns Chimneys 


.4.and it may. be "alcful, for the 


3:"of many.. or. teat JOyNts3. : po as £ q, 
"re mult be increaſed according to! 

{quantity of\meat, ſo the forceof: the 
"-joftrumene will be augmented propor: . 
- tionablyto the fire. In which contrty 
**wance there are theſe co onyeniences. a»: 


al coctbgre * Ione ordinary uſe. A 


It 
tn OW ing 7 UP, ut wil 
oy of 1 n {1f, while job 


iLuzis an is taygriſiet , 
4 Ys > : Of Ns. ihcother 
inſtruments; beg are,commonly ug 
th oh purpale. EN = required 
ly a pairof. ſails, w ich Ew 
CG as part A the Ct 
here ins to be ih i ki S 0g 
Qjiew Fes 6 axizpt'w iy the (pi 
the ante il fs 


mult. ned, . accord ng 
OTE Diagram, fl ut 


liczle,or hp ng.ngj in the, 
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: The: motion of theſe Gils may 
wiſe-be ſerviceable. for ſundry other 
purpoſes:,; beſides the; turning of 2, 
ſpit 4. or the chimingof bells-or-other, 
mulical/idevices3 -and.there, cannot be 
any ore pleaſant contrivance fas 
47 L 4 | | . Cons 
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4 


: pf of — 
[3 . IEEE , ow | 
© Kid before Jany conf 
+= given, it :5aficforar | MW 
- + cer to apply it unto various ſe s fork oe | 
Z” Theſe {ils will always move” SHoth- 
day and-night, if there is ly vp nn 
fire under them, and ſometimes!  thobg] 
there be fone. For if the air Wat 
\ mypch colder than that w < N 
hen muſt this which is m& 
pd rarified, naturally. aſcend 
1 the chimney, to giye place 
Wi gy. and heavy , 


a1 - 
» 


Unto this kind of motion | may be 
reduced all thoſe repreſentations of 
Iiving creatures, ' whether birde,' or 
beaſts, inventediby Creſobins, - which 
were for the moſt part performed by 
the motion of air, being forced -up 
either by rarefaBtion , with: fite;''or 


= by apal-aryy thropgh the Va” 
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of ſome heavier body, as water, which 


by-poſſeſſing the place of the air,'did 


thereby drive itto ſeek for ſome other 
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"2 Tdinochers omit (though itbenot 
—_— {0 (pertinent Y' to 'mentt- 
late' ingenious' invention of 

the winde-gun, which is< by 
the forcible compreſſion of 'air,being - 


nj through a Syringe 3 thefſtri 


and diſtention of the impriſoned air 
ſervitig by the helþ of little: falls or 
ſhuts: within, to" ſtop and keep cloſe 
the vents by which It was.admitted. 
The:force of. it; ,zn; the diſcharge. | is 
altnoſt equal to our powderigyns. ; I 
have foundupen T Goquene ela (6 (ith Phenme- 
Mer ſennus) Yor a leaden . bullet, ſhot. *« freume 
from-one'-of theſe Guns againſt a ranngy— 
ſione wall; the ſpace; of 24'paces from 
it;-will; be-beaten; intoa thin. plate. 
It would be a conſiderable addition 
e6r:this., experiment which..the ſame 
Author mentions a,littleafter,, where- 
bythe will ' make: the ſame charge of _. - 
a1ni$6 ſerve for the: di of {eve- + 
a; rad or | bullets after, ,qne a- 
Y nother, + 8 
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BP Fs. giving -—# air” only ra 


'much-room, as may, immediatly ſeryg 


toimpreſs; a violence in ſending away - 
the arrow or bullet, and then” _ | 


ingitdownagaintons former confine- | 
 ment;:tofit it for another: 


= arvin oF: a Chatiot,' 


But.again(t. this there on by. many 
ſtand codiſeul. - aide *Þ 
CAB Þ,.; FT 
« ſailing Chariot ghat may withanthans 
% bedrinen on the:land by the wind, 
. as fhips.are on the ſexe. 


force of- windin chedockiih 
of-fails rec wow alfotothe 


whicha man 
'theland Wwdkeby: a ſhip 


= perbigtrins which are 


De INCYG 7 
Mento Ur - 
— l: I, 


to = purpo nr, rv iy appt pli- 
ed by the trength of 

That ſuch OG are commonly 
uſed in the Champion ins + tones 


is fr equently affirmed by divers credi- 
ble Authors. Boteris mentions: that _ 


they have been tried alſo" in" Spar, 
though 
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ſpecifie:But 
to this purpoſe, th that failing 
in Holan 


Sceveli 


e 


allothere 


Motions. 
thou * - What ſacceſs he doth not 


ments 
riot at 


d,is morceminently | 


remarkable. It was madeby thedire- , 


Aion of: Stephinus 
many. Ahers 


great a lwiftneſs 
etot: LE 


beof ( 
and yet 


"2a 


Epeneik digven 
Yti71o. = D_ canere-. 


oct minus veltores ſex aut de- 


is celebrated by 


ftneſ(s forts TPHIOn, 7, 
city for eebur-" 
If car- 


cemzn yo avi ſau transferat facillimo 


illing a 
ver ſun, minjmo labore welis com! 


7-ſedes alu, 
ſure, 


mirabile 0c continents CUITHS HAUIGTUME 


dirigentis,” 
ſpeed of - any 


up 


WI PETE FRA 
in ſome few bours 1] 


vey 6or Io perſons: 900r 30 German 


That ir;did far 

ſhip, though 'w: thauld 
{s it, to be carried. 
rows wind: andthat 


ed the 
in the.open ſea 


'CON- 


ſpace it would 


mules, .and all this with very little la- 
baur of | him that Texh at the Stern, 


who 
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PT; * Fabuls- 
chi afirhs ew hone, 


4h. 9. 


(; 


- Fthe 


'Fhat' eminent inquiſitive may. Deg. 
' for the fight arid experience of this 


' nigch. wonder mention thi 


great 'diſtance |bein Laurens :0v4 
ſeg and left behi 
ſpace it would pals 
utter which are Fane from oneano- 
ther above 14 Horeria milliaria (ſaith: 
the ſame AS that 1s more than 
twoand forty miles. 
Grotinsis ve jous and 'ele; egantin 
the Fg w_ this invention, 0h, and 
the 


: reskins, having travelled to Steveling 


Chariot, would frequently ; after with 
'Sttreme | 
yy” "oe Mfc of "its motion. Cn 

J- ſolebat ſtuporems correptus rat cum'- Wi 
| _ rn fi 'perſentiſ- | 


p Peiveſ. © vento tran LE 
Qi, l. 2, _ VO gr ag erat Ven 
rover the wind keto ſa - 

mA  fwift and ftr paſſengers ]. 
in.this Chariot'it WE Het all 
diſcernable, bee they id po with 
an'equal-ſwiftneſF to the wind it ſelf 
Men that ran before it, ſeeming to go 
backwards 3 things which m'at a 


1=6 v3 DeyaP! T5 an; h " 2. R 
who may eafil 5 gibeths ie of it, Þ ? 
as he pleaſert.” ISI: An 


I 
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- Fthe Author of it, in divers Epigrams. 
1 | Yentivolan Tiphys dedutit in aquort navi 
., Jupiter rot domum ", 
"A Interreſtre ſolum virtas Stevinia, nam nic © 
Tiphy tuum ſurrat, nic Jovis iftud opus. 
, gmt o— D ; cadeſs, nate 
wit plauſtro v em cathaſa, 
not navi, ſubdidit illerotas ? 
wo Sc andit equas Navi currus ruit-acre prono, 
Te merits s fox bic volat, illaiita a7RE 


la atar. 
eſe relations did at the firſt ſeem yn- 


— 
4s FRF wo. 
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The form of it is related tobe very 
_ Popleand plain, after this manner : 


Pedal #)" Lib, a; 


Yb 4 X -3f 


al = y. 
Fans 


#l — 2. Mechanical Motions. 
Ke ; The body of it being ſomewhat like 


boat ,moving upon 4 wheels of an e- 
qual bigneſs, with two fails like thoſe - 


- ina ſhips there bei ſome contri 

to a ſteer] ity Wi (4 lee. 

which is placed beyond the | 
+] moſt wheels: and thr the ſtoppingof it 
|] this muſt be dong either þy letting 
'"T} down the fail, orzturning i from the 
{] wind.Of thiskind y havefrequently 
4] in HoZard otherlicfleVeſſelsfor one or 


two perſonsto n the ice, having 
fledges inſtead of wh ls being driven 
with aſailz the ics of; them like 
+ httle —_—_— _ theice dt 
they might yet ſafely carry .amanupon 

cheater where the Gone 
I forthe anocion of. Its aca > 


po! 


mbveabile fails, whoſe foreemay beim? 
preſt from their motion,equivalent to _ 
thoſe ina wind-mill. Their foremoſt * 
wheels (as in other Chariots) for the 
greater facility, being ſomewhat lower 
thanthe Att thisfigure. 
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Tn which the ſails are ſo contrived, that 
the wind froth any Coaſt will have 4 
force upon them to turn then about,” 
and the motion of theſe ſailsmuſt needs 
turnthe wheels,and conſequently carry 
on the Charidt it* (elf to any place 
(though fally againſt the wine) whi-/ 
ther it (halt be directed. |." « 

The ' chief doubt will bb! whether 
1b fiich a contrivance every Iitle*tvg- 
gedneſs or unevenneſs of © the woken 
will not cauſe ſuch a jolting of-the' 
Chariot as to; hinder:the motionZof 
Its ſails, But this perhaps(if. it ſhould 
joove ſo) is capable' o ſeyeral reme- 

ICS. 
I have often wondred,. why none 
. of .our Gentry who live. near great 
Plains, and fmooth Champions, have 
attempted any 'thing to this: purpoſe. 
The expermenits- of this: kind, being 
very: pleaſant, and+not,coftly::' what 


could be; more. delightful or -bettee _ 


husbandry, | than to. make uſe of the 

wird (which coſts nothing, and cats 

nothingYinſtead-of horſes,?. This þe- 

ng _ eaſic to be etfected by. thoſe; 
M 


the 


Deaalus; or, Lib. 2. 
the convenience of whole habitations 


doth accommodate them for ſuch ex- 
periments. 


CAP. II. 


Concerning the fixed Automata, Clocks, 
Sphere:, repreſenting the heavenly mo- 
tions : The ſeveral excellencies that 
are moſt commendable in ſuch kind of 


contrivances, 


E ſecond kind of dvurtuere were 
deſcribed to be ſuch Engines, as 
did receive a regular and laſting mo- 
tion from. ſomething belonging to 
their own frame, whether weights, or 
rings, bcc. Tg 
They are uſually diſtinguiſhed into 
ZurbugTt: 
go fixed and ſtationary. 
vwdyore,moveable and tranſient. 
| I. The fixed are ſuch as move on- 
ly accordingtotheir ſeveral parts, and 
not according to their whole frame 3 
In which, though each wheel hath a 
diſtin& rotation, yet the whole doth 
ſtill remain-unmoved.. - The cs 
I 1 
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kind | of theſe. are / the Clocks and 

Watches in ordinary uſe, . the framing 

of which | is. fo commonly kuown by 

every , Mechanick; that I ſhall not 

trouble the Reader with any. explica- + 

tion. of it; - He that deſires fuller ſails 

faction, may ſee them particularly .. -.. :..... 

deſcribed by * Cardan, D. Flood, and *2* hy. 

others. \ | Py n 
The firſt invention of theſe (ſaith + 7748. a 

Pancirollus) was taken from that ex- 6 
iment. . in _ the . multiplication of +: 

ods mentioned in Pierwoins, where "4g "wy 
ſpeaks of an inſtrument. whereby Archive, 

a 'man may know how. many , miles * 941+ 

or paces be 'doth go in any ſpace of - - 

time, whether, or no he do. paſs. by 

water in a boat or ſhip; or. y land 

in a Chariot or Coach: "they have 

been contrived alſo intolittle pocket- 

inſtruments; by.. which .after a man 

hath - walked a whole day together, 

he* may cally, know how-many fteps 

he hath taken. I forbear to enter up- - 

on -a-larger-explication of theſe kind = * 

_— 5 


of Etigines, becauſe they 'are 3 | 
rinent unto 207, Fe buties 'F 


46 *\1Dedalar;or, Libi/2, 
I have propoſed * for this diſcourſe. 
The Reader -may ſee them more par- 
ticularly deſcribed in the above- cited 
*Subtil; place of Vitrnvins, in* Cardan. 4 Befs 
7 Therm Toning, and others 3 Thave here only 
OY mentioned them, as being the firſt oc- 
weeker de Caſion of thechiefelt evriuere that are 
ſecer.l.. now inule. | 
15.3% Of the fame kind with our Clocks 
-- 2" * and; Watches ( thongh' perhaps more 
Nention-' elaborate and fubtil was that ſphere 
175+; invented by. Archimedes , which did 
cul.Queſt, repreſent the ' heavenly motions: the 
t.1.zen> diurnal ' and ' annnal'-courſes' of the 
Pe Na. © ſun; the "changes and afpets of the 
worm? Moon, &c. This is frequently cele- 
brated inthe writings of the Ancients, 
particularly in that known Epigram of 
 Clandiane | | 


Tupiter in parvo cumcerneret 2thera vitro, 
Riſit, & ad Superos talia difta dedit ,, i 

* The (=. #uccine 'mortalis' progreſſa potentia cure ? 
cret force Tam mens in fragililuditur orbe labor. 
from —FJura paliy reramque fidem, legeſque Deoruws 
which the Ecce Syracuſius tranſtulit arte ſenex,-; -. 
motion Jncluſins vatiss famulatar * ſpiritus aſtris, . 
WaSim- * Er evoumcertis moribur arget opus, © 


preſſed, 4 Per: 
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Percarr# propriym mentitus Signifer annum 3, 


. Ee. ſumulata nove. Cynthia menſe redit. RED 
Famq ; ſum wolvens audax ind ria —__ *22xkud 
Gaudet, & bumant ſe dera mt 7 Pegit. (AINNG Y» 
Duid falſo inſonttm ronieru Salmonea 1 ORE 
Els waturd' parva reperts mans. 7 ON : - 
Br; þ NT. gn 


dolph. 4 .\ 
"nk ope ſaw the of ens API in | 41102146; © 
d laughing, rote gods theſe words did/ 
i Tomes-then che po power of mortal Gs, 
"Der orbs m bogs; Red 
atutes 0 of te Poe he, Le ell things, 
Rela 4 
by zvtY ?Spy PRs hed | 
hs Gnbrabiphy pie maatibns bend 
vIng WOIK-; £3 r elg n,. 
fb qaet ron Ne coumterFelred Moon. * \ .14t« x57 TJ 
| Add viewing now her wotld; bold induſtry -* 414, 
- | Graweproud,to knowths heavenshisfubjeltsbe. ...'-7,.- - 
| Believe, Selnianes{s hath falſe revs nr ray TRE 
|. \For-2/poor hand is natures rivatgrown., = gr v9 cf 


\ #9%S © 
iQU 3 


+Burthat this Engitie ſhould be made © 
of. glaſs, ds fears credible... La antins 22 hn 
mentioning? therelationof in; aftirms - 
it;to confiltraf braſs, which 1s more . 
Iikely. -It-may\be the outfide or caſe - 
 was-glaſs,.and- the .frame-it (ef of -- -- - . 

braG. ':.Celiius Rhodoginnus, ſpeaking of . /a 4, ft 
Flo: wondrous art. in.the:contrivance -T7..z.c. 16, 
M 3 of © 


pen eng 
ECO TT yy 
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e665 "Dedalus; or, 

| of this Sphere, breaks out into” this 
EW quzre, Nonnt igitur miraculorua onmi- 
ad Mechan #9! 4xiunm miraculum eſt homo 2 "He 
might have ſaid Mathematicus +. And 

Colle, another..to this- purpoſe., . Sic . marrt's 
Frm, of #5 1akuram, ut naturaipſa manum ini- 
1s  tatapntetur, Pappus tellsus, that Archi- 
"* _ medes.wiika Book de Syherepeie CON» 
cerning}/ithe manner. of. framing ſuch 
Engines,and-after him Noſidonins.cam- 

poſed, anather diſcourſe 'on robe 

ſubjef,, though riow either the igro- 

rance ar-the-cnvy; of time hath; de- 

prived us of boththoſe works. . And 

Depts, Yes Are ICE ke pO gant peri ed, 
Scien.eep. for wercadaf diyersthehke contrivan- 
22. Schol, ces In theſe latter 'times.-:, Agripps.at- 
£«.11. firts that he himſelf had ſeemtuch a 
po Carden (phere,and Rams telsus tow he beheld 
Menemb, two of themin Pars, theone brought 
i* Mecht, thither amongſt 'other;.-fpoils: 'fram 
a Sicily, and the otheriout: of: (Germany. 
2: # Si Hp” | # . 
Dr.Hack- And” it 18 commonly reported, that 
wel, 40}- there is ' yet ſuch a ſphere 'at .Strafe 
E: 1 6-10; burghin Germany, * Rivalius xelates 
/ 2 +. how Marinus Burgeſins a Norman made 
Archime-' Wo Of themin Fraxce for the Kings 


=” 63-0 oo 
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. And perhaps theſe latter (faith he) 
—— —_ than the former, be- 
cauſe the heavenly revolations 'are 
now much better underſtood then be- 
fore. "And beſides, it isqueſtionable , 
whether the uſe of ſteel-ſprings was 
known-in thoſe 'ancient 'tiniesz the' 
application of "which unto theſe kind 


of ſpheres muſt needs be much more 


convenient then weights. © - 

'Tis related. alfo of the- Conſbl 
Boethinr, that' amongſt! other Mathe- 
matical- contrivances, '(:for-which he 


was famous):he'made a ſphere to' re- 


167 


Cefſiodor: 


Chrou.Pth, 


Bertius 


preſerit' the Suns motion, 'which was pref. at | 


ſo' much admired, and talked of in 
thoſe times, that-Gundibaldus King of 
Burg#:die , did" purpoſcly ſend over 


Embaſladors to Theodoriers the Emo 


perour;-with intreaties that he would 
be a means to procure one of theſe 
ſpheres from Boethins;' the Emperor 
thinking ; hereby to make his kingdom 


Conſolat, * 


Philo, . 


mote'fainous and terribleunto foreign . 


Nations;' doth write an Epiſtle to Boe- 


tbius,” 'perſwading * him to ſend this 


_ Inſtrument,” @uoties non ſunt credituri 


M 4 quoa 


_ . - "-_ - 
+ TOLD Ci ED Gk tne 66 AG. ED 25 - 


$6F i Dadalas;,'or;”. Lib. 5) 
quod viderint 2. Quoties | hanc werita- 
tem Iuſoria  ſomnia putabunt £ Et quane 
do fuerint &'ſiupore conver(1, nan aude: 
lat ſei: equales nobis dicere, 'apnd quos 
ſciunt .ſapientes talia cogitaſſe.. So much 

- were all. theſe kindi of, inventiarts-atty ©; 
mired in-thoſe ruder and darker times; | 
whereas the inſtrunients that. are; tiqw. 
in, uſe -amongſt us.({ though1not: ſa 
much extolled ) yet do; altogether 
equal (if not_exceed ) the/other both 

_ 1n uſefulneſs and ſabtiley: The chief - | 

Fora, Yp-Elt of theſe. former Engines receivi 

gil. de in- their motion from wejghts,. and not 

vex;7e1490 from {prings, which (as:Ifaid before ) 

Ir A '"are of, later and more.excellent inyen- 

Subs. 1.17, LLON-:j | at) 3607 221047 

_ The;, particular. .circumſtanccs+ for 
which the Arutowota of this kind, are 
yotk emigent, may be.reduced tp:the(s 
Our; !. ITT VP ODNED 1a 

I. Ihe laſtingneſs of their motion, 

without needing any new ſupply; for 

which purpoſe there: baye. been iſome 

atches contrived: tp, continue: with; 

| Fur winding up for.a week together, 
þ-) 
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; Capiyl.' Mechanical Motions, 
+ "2, The <aline6 and ſimplicity. of 
their - compoſitions ' Art tt, Elf being 
. but the facilitating aud contraQting of 
ordinary. operations, therefpre,”the 
 more.,calie and-compendious) fuch , jn- 

' ventions:are,/the maze artifigial ſhould 

' they be eſteemed; |; And thg;addition 
| of ''any ſach unneceſfary parts; as.mpy. 
: he, ſupplied ſongigther! ways aſfure 

\ ſign! of, unskilfulneſs ,'and , zgnorance., 
' Thoſe antiquated; Engines; ;that.. did, 
-gonlit.of ſuch; a) needleſs, multitude 
of 1 wheels, and; ſptings, and ſcrews, 
(like:the old hypetbeſir of the heavens) 
maybe compared-40 the notions, of a 


confuſed knowledg;,, which are- al-, 


ways fall of perplexity and complica- 
tions,.;and ſeldom+1n' grder 5, wheres 
as-the mventions of. art are .morc re- 
gular, . ſimple and. /perſpicyous, like 
the | apprehenſions. ,of a diſtinct, and 
thoropghly - mformed judgment. In 
this -{xeſpect the manner , of framing 
the/\ordjnary  Aufpprata, hath been 
much bettered in theſe latter times 
above; the former, and ſball .hereafcer 


perhaps be , yet.,more advantaged. 
7 + | Theſe 


169 vl 
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(UKGL Dedalns; or -Eib.:2; 


Theſe kind of experiments (hike all 
other humane atts) receiving additions 
from every days experiment. 

T6" this purpoſe'there is an inven- 
cion' confifting only of one hollow 
orb: ot "Yheel, "whereby the hours 
may bes! truly diſtinguiſhed, as by 
ath}otdatidry cloeKor watch. ' This 
whee ſhould be divided into feveral 
cavities, through each''of which ſuc- 
ceffively either 'find-or water ' thuſt 
be contrived to'-paſs ; the heavitieſs 
of theſe bodies theing always 1n the 
aſcenditg fide of the wheel) muſt 
be confiterpoiſed by a himmer*'that' 
may be faſtned abour'the-pulley | on 
the axts: / this pluwmet will leiſurely 
deſcend,” according i as 'the” fand- by 
Fang out of one cavity into-'the: | 
next, doth'make the'ſeveral parts of 
the wheel lighter/or heavier, and fo 
conſequeritly there will be ' produced 
an equal and Jaſting motion, which 
may -be- eaſily applict to the Guy 
Qion of hours, 

3. The multitude' ahd variety: 'of 
thoſe” ſervices for which they. mw_ 


be uſeful. Unto ''this kind tnay/ 'we 


' Cap. 3. Methanical Motions, 17s £ 


refer thoſe Watehes, 'by which” #/ man = 


may ts I'not onlythehour of theday, 
but the” minute of'-the hour, © the 
day 'of the \month;*'the age and a- 


ſpet'of'the Moon, &e. - Of thisna- 


ture hkewiſe was that. Jarum' mettions 
ed by Walchins, which though it 


would both wake a man, and of it 
ſelf light a caridle'for* him at any ſer 
hour . of « the night. .'\ And _thoſe 
weights or ſprings which are of fo 


4 


were but two or three inches big, yet * 


b.9. 


great.forre as toturn a.niill, Cas ſome Kemel.ſig- 
hang: bean, contriyeg.) may. be; eaſily 73* 


applied to more 
labouss..: 4 _ ef rp »1 ' 0 

The'litlene(. of their, frame. 
Nunquam ars magis quant itt Mirithis 


nota eſt (ith Agxizas). The ſmalneſs 


rious and "difficult 


cks no 


!gger 


of the. -Engine., dgth..cuuch commend _ 2 
the 'ﬆ&ill of :the., Artificers : to, this walnut, ts 


purpoſe there have been Watches con- 
trived; i9.the form and.quantity of a 
© Jewel for the car,. where the ſtrikin 

of - the minutes may conſtant] whil 
per unto us, how our lives db flide 
Cf). | away 


. turn any 
Joint of 
meat. 


272 


De ſubtil. 


E 2. item 
C. 17. 


Fo Lib. : 2. 


away. oor a ſwift; "=> Cardar 
tells usof. a Smith whomadea Watch 


..Dedalus z. 


in the Jewel.of arin Gs tg be, worn.on 
the finger, yen fa hems the hours; 
(nou :jolum ſagitta,.; ſed iFu,) not Qn- 

ly by; the hand, but by the, finger 
= (as may fay g \by ping? it NeTy | 
hour. 


\ 
»+ 4375 { _ 


Ni 
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= Pp; . ' 41+, 


Of the movable atid Gradicit uromots, 


| theit ſeveral payts, but alſo 'a 
- ing, to their whole 'frames.” © 


repreſenting the motions of living 
creatures, varivgs ſounds, of FT 3s 
beaſts, and ſome of thens articulate. 


Hus much of thoſe AutGitath! 
which were faid ro be fixed and 
ſtationary. | 
The other kind Be eau aſide; 
are thoſe that are' movable" and tratf- - 
Gent,which are deſcribed robeſachen- 
gines as move not only accotditig to 
teord- 
| Theſe 


are .. again diſtinguiſhable * into 'two 
forts : : 


4 ;. Gras 


Caplig. Mechanical Mo 
1 Gradient,” 0 60 
2. Volant. Q1NTE: 7 9119131 o! ; 
x. The Gradient or ambulatory," are _ 'n 
ſuch as'tequire ſome baſis or 'bottom Avift. Po: 
to uphold them their motions. 'Such lit. 1.6.3. 
were'thoſe ſtrange” inventions'(com-. 
monly attributed' to:'Dedalns) or (elf- 
moving ſtatues, which ( unlels' they 
were violently detained ) would' of 
themſelves run away, * Ariſtotle af- 
firms that Dedalus did this by putting 
quick-ſilver into them. But thiswould 
have been too proſs a way for ſo ex- 
cellent an Artificer 3-'it is more hkely | 
thathe did it with wheels and weights. 7iad.18; 
Of this kind likewiſe were FVulcans, 
Tripozles; celebrated byi Homer,” that There * 
were tmade to move up and down the have'beeg 
houſe, and fight with one another. He l6ctari- 
might aswell have contrived theminto _ tha 
Journey-men ſtatues, each of which force of a 
with a tiammer in his hand ſhould have fpring 
worked at the forge. | ith 
But'  amongſt-\theſe fighting ima» cher. 
pes, that in Cardar may deſerveamen- De Yuriee. 
tion} which holding in its hand a gol- 757um, .. 
den apple,beautified with many coſtly 2. uz. c.5% 
| Jewels 3 >: 
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* De Anui- 
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174 Dedealnss'or,' Lib, 4; 


Jewels; if any man offered to take it, 
the ſtatue preſently ſhot him to death. 
The touching of :this apple ſerving 
to diſcharge ſeveral ſhort bows, or 
other the like inſtruments that were 
ſecretly couched” within the body of 


the: image. By ſueh'a treachery was: : 


King Chernetus murdered (as Boetbins 
relates). 

It is ſo common an experiment in 
theſe times to reprefent the perſons 
and ations of any ſtory by ſuch ſelf- 
moving images, that I ſhall not need 
to explain the manner how the wheels 

74.5. and ſprings are contrived'. within 
| FE 
—"— Among(t theſe gradient Automata, 


vegans _ iron _—_ 1 ages ek ws 

* chins, is more eſpecially remarkable, 
ex **"which being but + pom C—s big- 
Navigium neſs, beſides the outward fimilitude, 
Home .msr (which was very. exa@) had: the ſame 
ful remigi kind of motions with alivingſpider,and 
autor, did creepupand downas if it had been 


feciemud. alive. It muſt needs _ a wonder» 


lo negatio, "US | - 
| Cith 43A full art, and acurateneſs, to'contrive 


- 


Heer, £x- All the inſtruments. requiſite' for ſuch 


Erc. 336. 


T 


Cap: FR Meghenical Motions. . th7 


a motion jn ſa ſmalla frame. : | 
There hath beenalfo-other motions: 
contrived from Magnetical qualitics, 
which will ſhew the more wonderful), 
becauſe there isno apparent reaſon of 
their motion, there being not the leaſt 
contiguity/ or dependance upon any. 
other body that may occafionits but: 
it is all one as if they ſhould move 
up and down-in the open air. . Get. a 
glaſs ſphere, fill it with ſuch liquors 


as may be clear of the ſame colour, . . 
immixable, ſachas are oyl of Tartar, 


\ 


and ſpirit of -wine: In which, it 1s 


ealie ſo-to poiſe alittle globe or'other 
ſtatue, that it (hall ſwim in the cen- 
ter. Under this gla ſphere, there 
ſhould be a loadſtone concealed, by 
the motion of which, the ſtatne (ha- 
ving a needle touched within it) will 
move up and down, and may be con- 
trived to ſhew the hour or {1gn. See 
ſeveral inventions of this kind in K37- 
cher de arte Magnetica, 1. 2. 

There have been: ſome artificial 
Images, - which beſides their - ſeveral 
poſtures: in walking: up and down, 


have 


196 © Dadalns 501, Lib: 4. 
have been made /alfo' to give' ſeveral 
ſounds, 'whether 'of birds; as: Larks, 
Cuckooes,$c. or beaſts;as Hares,Foxes. 
The voices of which creatures ſhall be 
rendered as clearly-and diſtin&ly, by 
theſe artificial ' images, as they are by 
thoſe natural living bodies; whichthey 
repreſent 25>  TwOG * 

 /Fhere have been ſome inventions 
alſo. which have been able for the 
—_— - +07 ag ag asthe 
| peaking of certain words. © Such''are 
__ ſome of the Egyptian idols related 
L 2.c. 17, to be.' © Such: was' the brazen! head 
Maiolus tradeby Fryer Baron, and ' that ſtatue | 
* 1n the framing of which'A/bertus Mag- 
2s beſtowed thirty years, broken by 
Aquinas, who came to ſee it, purpoſes 
ly that he might boaſt, how in'one 
minute he had ruined thelabourof ſo 
many years. DEE FRET OG 
-.Now'the ground and reaſon 'how 
theſe ſounds were contrived; may be 
worth our inquiry. oO 
Firſt then, for thoſe 'of birds or 
beaſts, they were made from fuch 
pipes: or calls, / as may expreſs” the - 
T This VETAL 


Capi'4 Mechanicht Motions. 
verfil-tones of thoſe creatures wars 
are repreſented: theſe callare.fo.comp; - 
monly- 
necd not! any further exphieacion.;. 11+ 

"Bux: now.'about* krciculate ſounds! 


thetwis much greater difficulty. Wal F. 


chins thinks! 1t' poſlible centively- to: 


| ogy the-voice, or any:worgs on 
en, ina hollow-trank,'or ipipe; anc 


that_ this pipe being rightly opened, 
the words will come our of it 10 the 
ſame order wherem'theywere ſpoken. 
Somewhat like'\that colds Countrey, - 


| where the) pedples. :diſtourſe . doth 


freeze in theair all wintar;\and tnay 
be beard in the next Summer;:orat a 
great thaw, But this W467 will 
need no refiitation. - | :- 

The more ſubſtantial way for ſach 
adiſcovery, sby-marking how nature 


her ſelf oth. implay tdeſfeveral. in» ...;..._. 
ftruments of ſpeech, thetongue, lips, --:-i+. + 
throat, reeth, &c.: Tothis purpoſe the = 


Helyews have aſhgned- each letter 
unto-itsp in{trumetit..: And be- 
'{ides, 'we ſhould obſervewhatanarti- 
exits ſounds:! do. kao any, of 


the 


knowniand uſed, .that-they: Lor.vn 


= "IN IP A "EEPLICS 


_ £ijt, note: the trembling of water to belike 


1387 - UL i Dedabns; or.;. Lib; 29 
the particular letters. ': Thus we 'may 


Exper.tgg the: letter:L, the quenching of hot 
200. things tothe letter £,: hos of 
ſtrings, unto theletter Ne, the jirking 
\ of aſwnchtheletter.@ ,, &e. By af 


exact obſerva tion of:theſe particulars, 

tis ( perhaps) poſlible my x er 
tae ters words..: f 21 

p FIVE V. Ly © 4 

| Ko” the poſſthility of framing: att 

for ſubmarine Nocygotionss he 


di finds and conveniences _ oe 
4 COntrivance. \ >. 1697 =d 


oe RITES 
nentuntothe diſcourſe of thete gra- 
43. 44 dient Autorrata, tomention whas Mer- 
Magneris ſenmes. doth io largely: and pleafantly 


propriets- deſcant upon,” concerning the making 
9% ' of a ſhip, wherein--men my om; 


ſwim under'water.: © 
That ſutha:contrivance js {able 
_ and miay'bo effettcd, is beyondall 
queſtion, bovoulo 3 ut hath LOINS 
dy 
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will ns ""r<IK how ro'coti- 
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dy experimented here in Prghn by 


Cornelius Drible; but how rotmp 

it unto publick uſe and advantage, fo 
as to be ſerviceable for remote P a- 
ges, the carrying of any cobſierabl 
nambes of met, with prov ovifions and 
cominodities, ' would. of ſuch'ex- 
cellerie” tife as may. deferve forte far- 
he's ifquiry. 


whith there ate two 
ching —_ or emmag 7, 
ffcalries widy HY 
mhed rom radi ing, on. Pe 
t corivetiietices, ©! 
x: The di difficulties any 


dacibkto theſe three hedds:* ©, 


r.” The letting out, or receiving it 
any thirig, as there fhall'be occafion,; 
withour-the admiſſion of water: if 
it have not ſuch x convenience, theſe 
kind of voyages muſt needs be very 
dangerous and" uncomfortable; bark 
by reafon/'off many noiſone offenſive 
things,” which ſhould be rhruft' out; 
arid marty other heedful things which 
fhogld'be received in; Now hetein 


erive 


rs 


$0 © 
 ._ - trivethe opening of this veſſel fo, that 


_ 
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any thing may be put in.or out, ..and 
yet the water not. ruſh into it with 
much violence, as. 1t.doth uſually in 
the leak of a ſhip. 

In which caſe this may be a proper 


remedy; let there be certain leather 


bags made of ſeveral bigneſſes,which 
for the matter of them ſhould be;:hoth 
traFable for the uſe and managing of 
them, and frorg to keep out > 6 Was 
ter for the figyre of them, beinglong 
and open at both ends. Anfwerable ' 
to theſe, let there be divers windows, 
or open places inthe frame of the ſhip, 
round : 4 fides of which one.end of 
theſe bags may be fixed,  the;'other 
end caming within the ſhip being - to 
open and ſhut asapurſe. .Now if we: 
ſuppoſe this bag thus faſtned, to. be 
tyed, cloſe about towards the wins 
x aha then any thing.thar.is to be ſent 
out, may be ſafely, put intothat end 
within the ſhip, : which being again 


- Cloſe ſhut,and the other end looſened, 


the thing may beſately ſent, out:with- 
out. the admifſtion of any water.., ' -: 
OE _ 
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So again, when any thing is to be 
taken in, it muſt be firſt received jn-> 
to that part of the bag towards the 
window,which being (after the thing 
is within it)cloſe tyed about, the other 
end may then beſafely opened. It is 
calie to conceive, how by this means 
any thing or perſon may beſent out, 
or received in, ' as there ſhall be cca- 
fion;' how the water, which will per-. 
haps by degreesleak into ſeveral parts, 
may be emptied out again, with di- 
vers thelike advantages. Though if 
there ſhould be any leak at the bot- 
 tom'of the Veſſel, yet very little wa- 
ter would get in, becauſeno air could 


the od Ow 
— 


get out, : | 
; 2. The ſecond difficulty in ſuch 
4 an Ark will be the motzoror fixing of 
- it according to occaſion 3 Thedired- 
q ing of it toſeveral places, asthe voy- 
t age ſhall be deſigned, without which 
F it would be yery uſeleſs, if it were 
y to remain only in one place, -or were 
, to remove only blindfold, without a- 
be ny certain direction 3' And the con- 
4 txivance of this may ſeem very diffi-' 


N 3 cult. * 


$892 
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cult, becauſe theſe ſubmarine Naviga- 
gators will want the uſual advantages _ 
of winds and tides for motion,and the 
ſight of the heavensfor direftign., . .. 
" But theſe difficulties may be thus 
remedied ; As for the progreſſwve mo- 
tion of 1t, this may be efteed by the 
help of ſeveral. Qars, which 'in the 
outward; ends of them, ſhall be like 
the finsof a fiſb'tq contra and dilate. 
The pallage where they are admitted 
into the ſhip being tyed about with: 
ſuch leather bags as' were menti- 
oned before) to keep out the water. 
It will nqt be convenjent perhaps that 
the motion in theſe voyages ſhould 
bevery ſwift, becauſe of thoſe obſer- 
yations and diſcoveries to be made at 
the bottom of the ſea, which ina lit- 
tle ſpace may abundantly recompence 
the ſlowneſs of xs progreſs. | 
If this Ark be ſo ballaſt as robe of 
equa] weight with.thelike magnitude 


off water, it will then be eafily movable 


10 any part of it. 
' Asforthe aſcent of it, this may be 
caſtty contrived, if there b2 fotye-great 


o"_ 
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weight at the bottom of the ſhip ( be- 
ing part of its ballaſt) which by ſome 
a within'may be looſned: from itz 
As this weight islet lower, fo will the 
ſhip aſcend fromit (if need be) tothe 
very ſurface of the water zatdagain, 
r it is pulled cloſeco the ſnip fowillic 
ena. M230 POSJIOT. {41 
| _y diretion of this Ark, 'the Mari- 
ners needle may ibe:uſeful in reſpet of 
= latitude of places; and — 
of this ſhip bezng:more regular than 
others, birnatin it is hot fabjet to 
Tempeſts or unequal winds, may more 
certainly guidethem in judpingof the 
longitude of places, + 
- 3- Butthe greateſt difficulty of all 
will be this, howthe air maybe ſuppli- 
ed for reſpiration: How conſtant fires 
may be kept in it forlight,and thedreſ- 
ſing of food; how thole vicifiitudes of 
rarefation and condenfation. may be 
maintained. | vi 
It is obſerved, that a barrel or cap, 
whoſe cavity will:contain eight cu- 
bical feet of air, [ will: not ſerve a 
Urinator or Diver for reſpiration, a- 
BY ZR bove 
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bove:one/'quarter of an hour ; the 
breath _ is _—— ” and 
out, -beihg ſo corrupted by the 'mix- 
thre'of vapours, thatnature rejedsit 
as'unſerviceable.' ; Now. in an'hour a 
man willneed art leaſt 36oreſprations, 
betwixtevery oneof which there ſhall 
be 10ſecond minutes, andconſequently 
-a great change and ſupply of air will 
_be-neceſfary for many. perſons, and - 
-any long ſpace. ' i; -- x 
 And'fo likewiſe for the keeping of 
firez-a'cloſe Veſlel containing tencu- | 
bical- feet of air, will not ſuffer ia 
wax candle of anounce to burn 1n it 
above an hour before it be ſuffocated, 
though this proportion (ſaith Merſer- 
»ns)dothnot equallyincreaſefor ſeve- 
ral lights, becauſe four flames of an 
equal: magnitude will be kept aliye 
. theſpaceof 16 ſecond minutes, though 
-one..'Ob1/theſe 'flames alone 1n - the 
ſame Veſlel will not laſt above 25;, 
or-at molt 20 ſeconds, which may be 
eaſily tried in large glaſs bottles, ha- 
ving wax candleslightedin them; and 
with their. mouths: 1nvertedan mm 
FM oept eee ; = 


For the reſolution of this difficul- 
ty, though I will uot ſay that a man 
may by cuſtome. {which in other 
| things doth, produce, ſuch In» 

credible effeths) be-inabled to liye in 
the open water as the fiſhes do, . the 
inſpiration. and expiration of water 
ſerying inſteadof air,-this being uſy- 
al with many fiſhes that haye lungs; 
yet it-is certain that Jong uſe and cu- 
ſtome may ſtrengthen . men, againſt 
many ſuch incoveniences .of _ this 
kind, which to unexperiencedperſons 
may, prove very hazardous :. andſo it 
will” not perhaps be unto theſe ſo ne- 


ceſlary, to have the air for breathing of 


ſo pure and defecated as is required 

for others. © 
But further, there are in this.caſc 

theſethree things-conſiderable. 


.' That the, Veſſel it {elf ſhould 


be. of. a large capacity, that as the air 
12 jt-is corrupted in one part, ſo it 
may be purified and renewed 1n the 
other :- or if the meer” refrigeration 
of the air would fit it for breathing, 
this might be ſomewhat helped with 
ES | bellows. 


m- 


«96 


Harmon 


Ls. profe 6. 
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bellows, . which would cool it by mo- 
 thatk nadie at 
- 2,” Itis not altogether improbable, 
that the” lamps or fires in the middle 
of it, ike the reflefted beams it the 
firſt Region, rarefying the air,and the 
circumambient colJneſs towards-the 
Hides of the 'Veſfel;; like the. ſecond 
Region, cooling and condenſing of it, 
would” make ſuch” a viciflitude and 
change of air, as might fit itfor all its 
properuſes. 
. 3, Orif neither of theſe conjeQures 
will' help, yet Mer/erms tells us in 
another place, that-there is in France 
oneBarricus a Diver, who hathlately 
foundout another art, whereby a man 
might eaſily continue under water 


for fix hours together z and where- 


as ten cubical feer of air will not 
ſerve another Diver-to breathe in, 
for half an hour, . he. by the help 
of a cavity, not above one or two 
foot at moſt, will have breath enough 
for fix hours, anda lanthorn ſcarce 
above the uſual ſize to keep a candle 
burning as long as a man mM 7 


Capizi Mechanical Motions. 15 
(if it be true, and were/ commonly 
known) might be a ſufficient help 
apainſt this greateſt difficulty. © 
As for the 'many advantages and 
conveniences of ſach'a contrivance,it 


' 1s not ealie torecite them. ''* * 


r.''Fis private; a man'may thus 
go to-any coaſt of the world inviſi- 
bly, without being diſcovered or-pre« 
vented inhis journey, 

2. Tis ſafe 3 fromthe uncertainty of 
Tides, andthe violence of Tempeſt, 
which do never move the ſea above 
five or fix paces _ '' From Pirates 
and Robbers which'do ſo infeſt- other 
voyagesz From ice and great froſts , 
which do fo much endanger the paſ- 
ſages towards the Poles. '. 

3. It may be of very great advan- 
tage againſt a Nivy-of enemies, who 
by this means may be undermined 1n 
the waterand blown up. 

4. It may be of ſpecial uſe for the 


' rehief of any placethat is beſieged by 


water, to convey unto them inviſible 
ſupphics: and ſo hkewiſe forthe ſurprt- 
ſal of any place that is accefhible by 
water. | 5. It 


.-.. Dretalus 5: or,' | Lib; 2. 
5.-It way be of unſpeakable benefit 
for ſubmarine experiments and diſco- 

veries: as,' - w653* 1 
The. ſeveral-proportions of ſwift- 
neſs betwixt- rhe aſcent of a bladder, 
cork, or any-Other light ſubſtance, in 
compariſon-:to the-deſcent of. ſtones 
or lead; i. The deep caverns andſub- 
terrageous. paſſages where the / ſea» 
water inthe courſe of its circulation, 
doth, vent it ſelf into other places, 
and the like. The,nature and kinds' 
of fiſhes,” theſeveral arts of catching 
them, by - alluring them with lights, 
by.: placing divers-/ nets about the 
ſides.of this Veſſel, ſhooting the 
greater ſort of them with guns,which 
may be put out of the thip by the 
help of ſuch bags as were mentioned 
| before, with divers the like artifices 
and treacheries, which may-be more 
ſucceſhively prattiſed by ſuch who live 
ſo familiarly together. Theſe fiſh 
may ſerve not only for. food, but for 
fewel likewiſe, in reſpe@ of thatoyl 
which may be extrafted from-them 3 
the way of. drefling meat by lampg,be- 
©. 0g 


6 % 
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ing in many reſpetts the moſt conve- | 


nient for ſuch aivoyage: - 

The: many, 'freſtv{ rings that ey 
probably be' mer-with jn the-bottom 
of the ſea, will ſerve for' the'ſupply 
of drink and other” occafions.! 

But aboveall, the diſcove = ſab- 
matine treaſuresismoreeſpeci hem 
fiderable;/ not-only in regard of what 
hath been coma by wrecks;but the 
{everalpreciousthingsthat grow there, 
as Pearl, Coral Mines, with-mmame- 
rable. other things of great” value: 
which may be-much more caſityfour 
out,.;and: fetchr''np! by- the! Help'8f 
this, 'than byany other Gn way of 
the Urinators, vt! 1 « | 

To: which!;purpoſe, this! area 
Veſſel may have'ifome lefler-'Cabiis 
tyed, about it, at various diſtances, 
wherein ſeveral perſons, as Scouts, 
may be lodged for the taking of ob- 
\ ſexyatjons, according as the Admiral 


18 


* ſhall dire& them. Some of them be- 


of frequently ſent up. to the ſurface 
"a water, as there (all be occa- 


All 


_ 1 1\Dadatus z or ,. Lib; 8; 
All kind of arts and marwfaQtures 
may be exerciſed inthis Veſlel, » The 
obſervations made byit,- may be both 
written, and (if -need-were)Jprimted 
here likewiſe. Several Colontes may 
thus inhabit, having their Children 
borniandbred up without the know- 
ledg of land, who coiytdnotchaſe bur 
be amazed with ſtrange conceitsupo 
the diſcovery of this upper world; 
I am not able to judge what other 
advantages there may! be ſu or 
hether experiment would fully>'ans 
Ger to'theſe notionalconjectures.Bur 
however,: becauſe the 'invention.did 
untome ſcem ingeniousand new;being - 
not impertinent to the prefent enqui- 
ry, | therefore I thought it might be 
wortbthe mentionings: 7 11 
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e/inkes Cardan (cer to hatacks poſſibi- | 


5. lity of any ſuch contrivarice z his rea- 
ſon is, becauſe the inſtruments of it 
muſt*be firm, andſtrong," and'conſe- 
queritly they will be t00 heavy to 
be carried by "their own force';. but 
yet ( faithhe if it beallittle helped 
10 the firſt riſings and if there be any 
windty aſſiſt itt —_— ,then there 
is, nothing to hinder, - bur that fach 
ciots-n may be. poſſible.” ' So that 
: hedoth in effe&grant asmuch as may 
be ſufficient for the truth and credit 
of thoſe ancierit relations; and to 
_—_— thern without a ſtrongerargus 
| "muſt netds argue a'blitd and 
peryi -rſe incredulity. As forthis ob- 
| *fion concerting-the: heavinie of 
- "the materials in ſuch/aft invention, it 
. maybe anſwered, that'it iseaſte'to 
1. Ccontrive ſuch ſprings and other inftru- 
"merits, whoſe h ſhall mich ex- 


"© | ol their havin : Nor'can he 


ſhew. any cauſe why theſe MecHhani- 
cal motions may not' be as/ ſtrong, 
þ not ſo laſting) as the natural 
Ti living creatutes-/ i - - 
Scaliger 
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after them, as being in themſelves of 
excellent curioſity z. yetthete are ſome 
other inventions depend-upbn 'them 
of more- general benefit and. greater 
importance. Forif there be any ſuch 
artificial cqntrivances "that can fly 
in the. air, ({ as 18 evident ' frani | the 
former relations, together with tht 
grounds PE ſpecified,. and: I'doubt 
not, may ealily efteted by adiligent 
and ingenious: artificer;) - then. it: will 
. Clearly follow, -that it is; poſſible alſo 
for a man to fly;himſelf : It being, ca- 
fie from the ſame grounds,.to: frame 
an inſtrument; wherein any One may 
| fir, and give ſuch 4 motion.,uato it 
as ſhall convey him aloft thraugh the 
air. "Then which there is not any itna- 
ginable invention that could-proye of 
greater benefit to the world, or glory 
to the Author.;.; And therefore it may” 
juſtly deſerve their enquiry, who have 
botk leiſure and means for fuch expe- 

Bur . in; theſe: ptaQical ſtudies, uth- 
Iefs, a man} be-able to go to (the trys, 
al of - things, he will perform but 


Oa little, 


% 


ry Dadziar, on, Lib, 2: 

little. In fiich matters, 23677 
--Studinm fine diofre vent, 

( as the Poet ſaith) a peneral ſpecu- 

lation, without particular experiment, 

may conjecture at many things, but 


can certainly effeft nothing. And 


therefore I [ſhall only propoſe unto 
the world, the Theory and | 
gromds that may conduce to the eafic 


| and miore perfett diſcovery of the ſub- 
FOm—Y forthe encouragemetit 
of thoſe that have both minds 'and 


means for ſuch cxpetiinetits, This ſame 


. Scholars fate, 


Res angufta domi, and 

<<Curt 4 upelkex. 's Rs 
is that which hinders' the promoti 
of learning in ſundry particulars, and: 
robs' the world of matiy excellent in- 


 ventions. We read of Ariſtotle, that 


he 'was allowed by. his pupil 4/ex- 
ander Boo talents & year; Yor the pay- 
ment of Fiſhers; Fowltrs, and Hiiti- 
ters, who were to bring him a of 
ral creatures, that 16” by: his particu- 
lar experience of 'their parts afid* dif 
poſkions, he might be more fidly our 
= nl 
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p ared to write of theiv-natures, - The 


reaſon why'the world hath nor many 


Ariſtotles 1s, becauſe it hath fo few 
Alexanders. 


Amongſt other impediments of a- . 


ny ſtrange invention or attempr-, it is 


none of the meaneſt diſcduragements, | 


that they are fo 'generally derided by 
common opinion, being eſteemed only 
as the dreamsof a mclancholy and di- 


ſtempered fancy. Euſebins ſpeaking Convert. 
with what neceſfity every thing is eroc:. con- 
confined by the laws of nature, and /*t. 7. 


the decrees of providence, ſo that 
nothing can go out of that' way, unto 
which naturally it is deſigned 'as a 
fiſh cannot reſide on the land, nor' a 
man in the water, or aloft in the air, 
infers, that therefore none will ven- 
ture upon any ſuch vain attempt, as 
paſſing in the air, 3 wa:ſxonbes rochuare 
& verry, unleſs his brain be alittle 
crazed with the humour of melan- 
choly 3 whereupon he adviſes that 
we hould not in any particular endea- 
vour 'to tranſgreſs the bounds of na- 
ture, 330} drmrgyy Vxorre 7} gun; Te 7 

THY Q 3 #]ur&y 


So , 


#1116» carrafuder, and fince. we are natu- 


Dedalag; 00g" - Lib. 3. 


rally- deſtitute of wings, not to imitate 

the flight of Birds. That faying of the 

Poet, | 
Demens qui nimbos & non imitabile 


| res. > | 
hath been an old cenſure applied unto 
ſuch as ventured upon any ſtrange or 
incredible attempt. | 
Hence may we. conceive. the rea- 
ſon, why there is ſo little intimation 
in the writings of antiquity, concern- - 
ing the poſſibility of any ſuch inventi- 
on. The Ancients not ſo much 
as mention the art of flying, but in a 
fable. THY 
Dedalus, ut fama ef#, fugiens Minoia 
regna, as 
Prepetibus pennis auſus ſe credere cel, 
Inſuetum per iter gelidas enavit ad ar» 
. (Fos, Ec. + AY 
It was the cuſtom of thoſe former 
ages, in their overmuch gratitude, to 
advance the- firſt Authors of any 
uſeful diſcovery, amongſt the num- 
ber of their-gods. - And: Dedulns, be- 
Ng ſo tamous. among(t; them. for 
| ſundry 


4 


Gapi.hy. Mecbanichi\Mdtions, a99 
ſundry; Mechanical rioventions ( efpe-: 
cially the fails:of: \hips Þ rhough they 
did not for theſeiplace hia-iiy the hea- 
yens, yet they: oY Fm na Hine as 
near as they could, feigning hittofly 
aloft in the air, 'when'as he: did/butfly 
inaiſwift ſhip, as Diodorws relatesthe $5 ruje: * 
Hiſtorical truth; Jon which-thay fGiftion #u#too. 
5;prounded.. |: 1m! 2: qiÞY $13 "Y 


Concerning the Artof. flying."-\'The ſeves 
* « abi ways a5eena bs bath:been''or © © 
wajtbe attempted,©7./. 1 
203 01/46/7968 201 6 291% G9 7 
Have formerly .in-two other * Dif ,y, 1. 
-£: courſes -mentioned the poflibility of the Mon; 
this; art!;of flying,i-and intimated: a cap. 14... 
farther> inquiry :uhro it, which -is a Mercarys, 
kind of - engagement to ſome* fuller 7 and 
diſquifations and: conjeures tg - that twife Meſ- 


purpaſe. 103 2077654 RO {engerc.4 
[There are four ſeveral wayeswhere- 

by:this; flying incthe air, hath been + 

or majbt attempted.:: Two of them *** * 

by.the ſtrength of other things,” and 

MG O 4+ two 


NA 
v7? % 


LT | 


Frieſus de cotamonly. related yoi paſs unto: their 
Lamii ; 


nos Yo — a a. 2 


200 .coDiiddeaydo;, Libia 
two of) theny by-ond ownſirength: 
1-0 ByrGpwrits or Angelic) tv (- 
ai Hp ri 


| ls: 
_ owls; JOY TIE 


. Ss - - . 
«+ 3 iBy/wings {1gumediately to 
ebadp nojrmott Aloo) Toft ag net 


- 44: Bpib flying chariat.:; 1 rf 31 
Zench.de. , 1 For: the firſt! we reatl of divers 
09074051 that have patied ſwittly 0 their by 
4 the help of ſpirits and Angels, he 
* 2 Kings 'ther gaod Angels, a* Elias was car- |” 
2.11. ried into heaven 1a a fiery chariot ; &|+: 
+A8ss. 3 + Philip was cohveytd to Azotus, NF © 
29. and: Habbacnek, from:Jewry- tor Baby» * 
Dan. A- Jon, ,and\.. back. again\immediately : - 
po&-39 Or by evil Angels, as our:Seviour 
was carried by the Devil to the top 
-._.,,. of ahigh mountain, dnd to the ping» 
Luke 44 '., cle of the Temple.:: Thus witches aye 


uſual meetings in Jome .remate: ; 

| and may nay. fell: windes- wharyks 

, riners, ſo hkewiſc are: they ſometimes 

-} hired to carry men ſpeedily through 

the open-air.! frofiz affirms thar.' ſuch 

#ſt. Ind. kind of paſlages:are pnſual' amongſt 
> 5--26- divers Sorcerers 'with. the Indjans-at 
tha day. 1ho 320 (19101213268 yo 


CapiJ. Mechenical 'Motions,, aos 
- $9... Kepler; iti his- Aftrondmical 
dream doth. fancy a! Witch 209 becone 

veyed& vinto the Maon' by, her Fami- 

lar. 3:39 sf u, cg « } ==; 

.  Gimzois] Magus 'was {0 eminent: for 


miradcilous ſorceries, that all'the peo-+ 


ple! in. Samariz, from the 1calt.to: the 
| qagary war m1s. err the ; great : 
power of 'God.; And-ſo: famous was A515: 


| ; ' he-dt Rowe, thatcthe:Emperourere&t- regeſs. 1; 
£2 ed aftatucro him withthis Inſcription, 3: 52+ 


" Simoni Des: SenTZs.: *Tis ſtoried of —_ 
ged!$aint Peter ta: do miracles with c. 3. 
hinz1homcmpted—to fly from- the 7*-Crini- 
vob::to the Aventine bill. \ But 47 py. 
when 'he 'was/ 1n: the. midſt [of the cipliz.1.g. - 
way;Samt-Petersprayersdid overcome © 7. miſ- 
his{orgeries, and violently bring him Tj ai 
to'the (ground, ''1m which fall having fabulous. 
broke: his thigb, within a while after wou exim 


' hedicd. | s Lucaghoc 

. -»1/Bat none of all theſerelations may *Y/* 
conduce to thediſcovery of this expe. 
riment,as it ishereenquiredafter,uporn 
zatural and artificial grounds. - 


:\22. There are others who- have 
,f7) CONs 
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iv Daddlur$oh Lib 
conjeRureda pollibitity of; beingeon- 
veyed-thrqugh! the-airbythe help-of 
Fowls 3: ito which! purpoſe ' that fifti- 
on of the Ganza's, is. the moſt 
pleaſant:iand« probable;'} ' They: are 
ſuppoſed'to be great ifowl efcaſtrong 
laſting flight, and eaſily tamable.;: Di+ 


_ versof 'which' may be ſo brought. up 


.* © © as to joyn/ together in carrying the 


weight of a man;':ſ\o.as each-of them 
partake his proportionable*ſhare 


0 of the biitden ; and the-perſon:that is 
| carried may by certain reins dirteQ and 


ſteer them: in their courſes. / : Hows 


\ ever: this may ſeemaſtrange-prapos» 
| fal, yet/it is not certainly: moge: -arn- 


.- wherein: the ind 


probable,/.' than : many _ carts, 
-O 


 menhhath inſtruced theſe brute crea- 


ſachkindof experiments,u 
* andthe advantage of: ſuch helps avare |. 


-_ 


tures. And:I am very confident;.' that 
one whoſe genius doth enablehim =_ 
re, 


requilite fax variousand frequent trials 
might effe& ſome ſtrange thing by this 
kind of enquiry... +: | 


| ** » 4: \IMAL 
-- ?Tis reported asacuſiom —_— - 
| the 


= ww ip W' T3 FF *S ww r= 


Q ©” 
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the Lexcatians,, that-they were \wont 
upon a' ſuperſtition-to precipitate a 
man from ſome high cliffe into, the 
Sea, tying about : him with ſtrings at 
ſome diſtance, :many great fowls, and 
fixing -unto his body divers; feathers 
ſpread, to break the fall z which (faith 
the learned Bacon, if it were diligent- 
ly.and exattly contrived) w be 
able to hold up, and carry any pro» 

ortionable , weight z- and therefore 


 headviſes others to think further up- «: - 


on this experiment, as giving ſome 


light to,'the invention of the art of ' ' 


flying. | | 

. 3. 'Tis the more obvious and com- 
mon opinion that this may be. effet- 
ed by wingy' faſtned immediately to 
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£4.40 
Ne. Hiſt 
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the, body, this coming neareſt to. 


the imitation of nature, which ſhould 
be obſerved. in ſuch attempts as theſe. 
This is that way which Fredericus 
Hermannus in his little diſcourſe ' de 
Arte volandi, doth only mention and 
infitupgn.. Andif wemay truſt cre- 
dible. ſtory, it hath been frequently 
attempted not without ſome _— 

Tis 


So the an< 
cient Bri. 
tiſh Bla- 
duds, 
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Frneſtus 
Burgra vu 


_ InPanoplis 


Phyſico 
Faltania. 
Starmius 
ts Las {| 
lixgu# re- 
ſolut. © 


Mclan- 
choly, 
Parts 22 
SeB, r. 
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'Fis related of a certain iſh 
Monk: calted Elmersz, about the 
feflors "time, that -he did by fuch 
ings:\'ly from a Tower above a 
furlong z::and fo- another from Saint 
Marks" ſteeple in Ferice; another at 
\Noninberge 3 and Basbequius ſpeaks of 
a Turk in Conſtantizople, who attetapt- 
ed ſomething this way. Mr. Burton 
mentioning this quotation, doth be- 
lieve: 'that fome new- 'Wit 
('tis his Cynical- phraſe) will ſome 
tzme qr other find out this art. Though 
the truth is, moſt/of rhefe Artiſts 
unfortunately miſcarry by falling 
down and breaking their arms or 
1-gs, yet that may. be imputed totheir 
want of experience, and too much 
fear, which muſt needs poſſe& men 
in -fuch dangerous 'and ſtrange at- 
tempts. Thoſe things that feem very 
difhcult and fearful at the firft , may 
grow very facil after frequent trial - 
and exerciſe. And therefore he that 


would effe& any thing in this kind , - 
muſt be _— 
om 


to the-conftant 
is youth. , Try- 


wg 


praQtiſe of it 
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earth with kis ws 7 64 Bb "Ut- 
grees learn to riſe Higher, ene {ha 


anal a RES have | 
 kheardic Hom ſtio{ty, that 
. onevf our own 


jp pen: 1tthithe was 
_ able'by/the 'hdlp of Witgs'th/FTath's 
running pace, , to ſtep conſtr ten 
- yards at a tine; * | 
It is not ##6r&- AeeteBbis Tug fre: 
quent” ptaQtife' ad cuſto 
mable a man' forts, then'fpr "ary 
other things' whithi'we ſte confirt 


by ee. What ttah FI 

[ES 

Fig "Tis relattd' Faw _ 

rally Hidhns] hat Mey ate abIE When, * * 
a tore Srannicg/in his fullcatter, to 


|. ri tie dn is back;to tuth them | = = 
TETE; Noa þ down,'s ans, oo 


= pore fromrhe pron wh 


ally it Atrncty the FAEhotk : Harkins 


mitting 


..*Dadalas;- or, - Lib.'s: 
mitt] Kune And ſo upon two - 
rig ther, the man Caring one of 

is. feet; upon each of them. Theſe 
= may ſeem impoſſible to others , 
would be. yery dangerous for 

one toattempt; them,who hath not 
gradually attained. to theſe atts;by | 
long-prattiſe and, trial 3 and why may 
not, 4 Mb pena enable:him-as well 

fo x experiment, as for theſe 


"ff if: are others who have inven- 
ted wayes; /to-walk upon the water, 
as. regularly and: as firmly upon the. 
land... There are {ome fo, accuſtomed 
to this clement, that; it- hath been al- 
moſt as-natural to them, as tothe fiſh ;; 
men that could, remain for above an 

. ., - hour together under water. . Pontarns 

. - mentions one who could ſivim above. 

-- a hundred miles together, from one 
mw to another, with: 

Treatiſe at all times of the year. -, And it 

of cuſtom; ig oried of a young man, a; 

S$icihan by birth, mo Diver by pro- 

feſſion, who had ſo inually, uſed. 

himſelf.to the water, that he could. 

ncs 
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2 will beak til fires of” their ts 
ſcent. "Tt your: Tem 't 

were, uſual. 
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| the reſt: Meoouoone that is 


ry to-coonlidermbethes. not. 
benticre-probibly <ticdted byirgbe 1a+: 
bour af:cth$o feet; i 419 watas' 


Tally rfidreifirong anda 
In:}-whick: conbrivancec! che>=Wwi 


# 


rings} 
ſhould: caine down Frotantbe>fhaule; 


Herwon each (ideas theinher;: þut; 
the! matioofi:etiem Abould'be:: from 
= Tels zhruſt ontcadd drawn 


which: 


= SE ——_ 
1 vhe ary cf 
apa we 8 


thety 
the! bands git 


at :ot- 
line to helþcanth diet chetnionuony 
oxfop vibrate profbetior 

to thieir ſtrength... Which conjatutg 
1s not without good probability; and 
ſome ſpecial. a Faintage es ab oye tHe 
_ 


4> ble, 


commons <l; bs 
CE 


prey adder IMELD 


4 —_—_ 


hen 


evancther;: [0:48 each: * 


x uk nab cndriath i W ay | 


 cno_— x 


..1vDedolueg>or, Lib: a: 

haps «be feovieobla lonhe motion: of 
this engine; yet it were better to:have 
it aſſiſted the labour of fore intel- 


 Hgentmover; as the heavenly Orbs'/are 


ſuppoſed-to be turned. And therefore 
if it were:made big-:cttongh tal carry 
ſundry-perſons together, each of 
them intheir: ſeveral iturns might ſuc» 
ceſſively labour in the xauſingof this 
motion;which thereby. would bemuch 
more conſtantand. -than it could 
otherwiſebe,if it didwholly dependon 
the ftrength of the fame {This 
contrivance' being :asmuch to be pre- 
ferred before any of theother,a ſwim- 
ming: rm enagy —_ 
WERE oh | Nv 


nes OS 20 

So olutibrs af the two" objef difficulties 

rrp —_—__ ny 
Finer bo 


E chief dificulies« 


Cap.'$. Mechanical Motions, 411 


| ſolution of theſerwo Queries. 


'2. Whether an engine of fuch 6&4, 
pacity and weight, may be ſupported 
y, ſo thin a light a body as. the 


aje? 


'2. Whether the ſtrength. of the; per- 
ſons within i it, may be ſufficient far the 
motion of it? ' 
-.,: I. Concerning the firſt ' when Fiirwvlud 
Cabias was required by the men of 4 wy” 
Rhodes, to take up that great Helepo- 
lis, brought apain(t them by Deme- 
trizs,. ( as, he. had done before unto 
ſome lels, which he hiniſelf _ had 
made) He anſwered, that i itcould not 

done. ../ ia enim ſunt que i $o red 
exemplaribys videntur fivilid, cum aw- Schol.Ma2 
tem creſeere caperynt, dilabuntur, Be. en. th 
cauſe thoſe. Tings © that appear pt0- 
bable . in #5 yo models, K 20 they 
are encreaſed to a greater roportion » 
do thereby x05 the 9" of art, 
For example, .\thougl a nian «ok 
make an doen to xarvy a hole 
an inch, wide; or half an jos 
lelss yet to bore a holeof a fot x” bag 
a, two. foot, 1s not ſo nuch as to be 

P43 thowgt 
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e* 


b] , 


thought of "This, though the air may 
be ” to uphold ſomele er bodies, as 
thofe of birds 5 Jet when the quantiry 
of” them is'en&r 

tenſion, it may juſtly bedoubted,whe+ 


ther they will not exceed the proporti- | 


on that is naturally required. unto fach 
kind'of bodies. . m* 

To this Fanſwer, "That the engine 
: Gan never "too gs too heavy, 
if the x lat, \lorrak” erp in the 


" 5 7 


2 


bodies of bo ERS v and gra» 
vity, that” it 1s've cutt'to ty 


fo. much” force if Bo oy parc 


mſtrumen, as ſhall be to move 
them. F 

: Againſt the'example, it nay be af- 
firr agd cafi fily proved, t that it js Es 


pally poſiible 0 Hott a tiole-of aty 


bigneſs, 


"Pedalar,” or, Lib Pay, 


aſed to any great exs. 


k —_— _ _ — % 


Cap», 8. Meegbavicgl,. Motions. 
bigneſs, sf well Y great. as Berle, 1 if, we 
Fe ſe the, inſtrument, <arid*” the 
har K io the applica tron gf * 'vhjs 
pas h tobe proportionable : 3 Butbe- 
of thedifficulty of theſe conttir- 
_ circumſtances in thoſtgtearet diff 


more unuſual operations refore'db 
'y fallly ſexo be oath impoE 


by tha icf Anfftlite froth 
NS wn oh exatriple, 'doth'itg- 
| wg y: hives much, that 5t is very 
PROT trip c : My "flich motive 
PAawWer,, as. i rs op etable to the 
tnels. apd' weight an in» 

ament ., 28 15 there. di colricd: of, 
Mich doth -nOk at all inip -; the truth 


Ts ; For if > IE; vat 


luch on, be. yeilded, 


ph not ma te any ſcruple of gratit- 


ulty-of by 3 .It is this 
Nas Nk ws & glory. .to the inventron 3 tate? <1 
,yet this. Ne -not pethiaps ſeem '* ©. © 


fo .yery di t.t0 any onewho bath; 
but diligent | abſeryed, he irs of | 
a 


ſome . ot r,. by ar ticular] 
Kin how te wil na tein 
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in the air, lletimes at a greathei he, 
and preſently, again lawer, guidiny 
himſelf by. his train, with his wit 
Exenge without any ſenſible og. 
on of them; and all this when there 
: pk 4 ſome gentle breath of air ſtir+ 
ng, without the help of any ſtrong 
fail wind, Now t lay, if tha 
(which is none. of the lighteſt) 
ps " yery cally move it ſelf up and 
uk in th he air, without fo much as 
ſtirring the w] of it; certainly then, 
It 15 nox.. improbable, Yr that wheh 
allthe due proportions in fach her conn 
are found out, and when rien b yo 
raiſe bave arrived to aty Kill Fs 
Experience, they will be' able in'tifs 
£35 well as in many other things } th 


.come very near unto the | imitatioh of | 


-PAFure. 

As it is in thoſe bodies which 5 

Ft on fe, w ater,” thou Onderows they | 
never { ſo big, or ſa. erous, 


4 equal | to'a' r”a- 
7M tad) yet ey will es 


= Nile | Rn To Sth "oe 
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A to. them in bigneſs: $0. 
bots Wiſe), is Pr in! the boli 2hit are: 


icd..in-the aire. It is:yet-4heir; 
—_ (hongh ere invent 


that cat; hinder theiy bei == - . 


in.,that.. element, if wa 
Car O's xtgaded wma 
& former Experiments, trohimeder 
ath |campoſed a, ſubtil. fatenge.in;; his 
| inſidgntibus humjdoy 1e00- 
cerning the weight of any hegvybody, 
to the water whergiwit 1s: 


| op ghe particu trial x LO 


other me ArY 
quirgd abi «> ole SID 
new ;, or, pamwaing the ;Extens 


1 jon of, bodies, in compariſon,to theair, 


0d; mates Hoqhties by which they aro 

We ih ied. T1 TT pp 
L Ws lec, a great difference. betwixt 
Rk (eyeral quantities of ſuch bodies 
3s.; axe:commonly. upheld by the'airs | 
þ— only little gnats, and flies, butalſo 
the, .Kagle and other, fowl of vaſter 


magaytude. Carden and: Scaliger - mw 
paigoully rms as thers. iu, 


wE ann Halgpde fig) 
_ _ thic mae of" Het 

| bieneks ; that MY Bak: is! ” ay 
| te Þ 9fkeia thearkiior feabb a ſo 
#flor- ,, 4 fworami And ONTRE 9 PEW! 
Lan Pery1ehlyl>Comalbr &DWHiEh? wall 
Porhwrhilvcs kit "The: a Whoſe 
CMf/"or! © Oflttle DIbayGt is I 


rexſon Whyidny tha body! miy-iftt 
be ſupported und Wrgca BY"tH 


eoughviethould'ss Eb 
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Ef, Jigrotheleltone Todt 16 
|| cor Wirhds tiichiea®foop t 
Wi: - phant' 85" Our-Kites do a Mb 

 BÞ this (yeletion wiereddHy thi Chile 
| 1t might ſerye as an ab -pfoof 
pi  forvliepreſent query.” BurPtondtive 

rhis'r6 be: aliens (by, tHae _ 


| needghbt"arly fable! f6"ifh"2Fik 

| conflalation. ? e:36NY © 13 Rpt 

| 2" The other: doubt war, whicther 
| "qe © trength ofthe / other” 

| : "within ity A be ſufficient! the 
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; moving 
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———_— this-etigined:'T anſwery- the 
Ain dificuilt taboar vBO&! will 
beiintheraiſi voFic: fromthe 


_ anc >the earthiguteradtive 
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reneſttffivacieqBurfor 
backer Firhis3 ht md may be 
EE thyof todd and 
kei i fieſtdye fomſeme moon 


place, When once 


: to. I )eNEate, the mvution of-ir 


(ALEX al tri 19 the Mako" 
kigd of ' bieds 12 36Mith" 2' any 
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Now: if: we ſhould ſuppocrhel birds 
to labour:ſo | much; m ng 
journeys, as: they rg i they: fly 
in-our. ſight, and [negr_ the earth, 46 
were ape” for-any- of, them.t 
pa (©: :far-i without, reſting. ; 
therefore-it beg that they.tlo 
mount unto - hogb:16 poco. Io, 
ws 7 og 5 ren b t 
their £8; _ u 
noimpediaent to their flights = 
perhaps: exher 'lnmg hunger ,'or.the 
of ſhips,,or the; ike.) aocident', : may 
ſometumes occaſion- [their e decoding 
lower,|88 » WE | WAY! ; thoſe 
REES! 
" V, tAat, nave 
| x bee aug _ VP. by | the 
S008 «a YI 
CI i may. 3PPear that. be 
motion. of-.this .C . (,tbovg 
ay. be filial at the 
Kill be calie r, I, Fs > nl 
£11}, at It ME | PFTEFLY 
devoid..of . gravity woten phe. lealt 
fi oj þ will he able 50 bellger upon 
ut motion 5.95.1 'haye WOT 
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more'at large in another diſcourſe,” 


'But-then, (may ſome obje&); Tei it NR 


be ſuppoſed that a man in the #thes * 
real air 'does loſe /his'awn heavineſs, 
' how ſhall he contribute any force ito- 
wardsthe motionof this inſtrument? - 
- I anfwer,” The -firength lofoany-li- 
Now yn 
s y 
| from, and tory vane unto its Natur 
rally experience 
may | © 0m @rkyt-orrayr only; in the © igrells 
on-6f- blows or, violent - motions, as 
aRiver-hawk will. ſtrike a fowl: with 
a- far/pteater force, [thin the meer de- 
ſenj? or heavineſs of” bis body' (could 
poſſibly perform 2:/Blt alſo in thafe 
aQions which are:dane without ſych 


help, as'the pinobing of the: 


- World ig 


the biting of the 976% cc. all w ach 


are "of \ much greater-ſ{trength' than 
can/procted frointhe meer bearines 
of thoſeparts; 1! 


: ' Ap forthe other. particular Joubrs, | 


'concerning] the extreme thinneſs and 
cbldnefs- of 'this-:i#thereal air; by 
feaſon” of-which/it may fcer tobe 


al- Y 


020 


g! bi: p 
e600." 


*4 


” alt 
© reſdlved thremLinithe army dif: 


aucit Diefwliey' ov," Lib 
ogether lmpaſſible; [I have alread y: 


courte)'!! 1. 

The: ufts ob ſwcha Charibt may. be 
vatious: Beſides thie difcoverftes which 
nfightt:be- ithevebYo made [39 4be Luy 
rarywottd ;/ :{tiwihud be, fertigeable 
atſ&fbrthe conveyance of 20068 to-A- 
tvy.rethoreiplace afidhiseartht as ſapy 


poſe to the "Ina! kr ntiptley, , Ke 


whet once it: was>elevateth for ſome 


ico vittee, :which ig carried 
dhour pthe:earths;; diutnal;revoluti- 
on, 1i©might:thtn bervery-ealily; and 
Teh eee: Blob anypartitularplagp 
Eahis:arvat Blbbe. :: 3q VidiT'er 

LAS te mbbiiowe itcct adored 


| : ſamg;parallel 311 why then” 
exverttts cexghation en& mtwenty- 


four hburs.; /would bring: itto' be un- 


ders; thavitewpuld be butdeſcend- 


ing in a ſtraight line, and: -nrrens po 
rtly pethere.:2 If 1t-were unde 
any Shes parallel;at wonldthen-oply 
require that wt ſhould diretit inthe 
firm Meridianzill wedidcamei _ 
paral- 


_ wales; 10 as tgibo aboy that Qrb 
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—__ ; and "thew"(as: before?) "rh 
might eaſily deſcentuhtorr.” : 
It would be ofie'; ke advanky] 


ite this kind of travdling; vat! 


ſhould be perfeatly freed from: al.in> ._ 


conveniences of ways or weatHef, npt 
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having any extremity of heat,orcold, '' ” *-: 


or Tempelts to moleſt him : * "This a" 
thereal air” being g Ferpet ally 1a an. 
equal - temper -an neſs. / Pars 


( "y 
-# \ 


$6 64 


ſuperior mundi ordinitioy eſt nec tr: nu Ht 
bem cogitur, nec in tenipeſtatem impel- ſung, * 
litar, wee, ver ſitur- Fr ; turbine, 0mm jo Fa, 


temmultu "carer, inftriora folginart. © 
The.upper parts of 'the world-are al- 
ways quiet andſereye,” no winds angd 
bluſtring there; they are theſe lower 


cloudy regions that ih fo full bf't tery- 
peſts ha combuſtion., - | 
As for the maninier how the bytes of 
a Fives .or (inftead of- that) the 
of any 1 ivity |perſon, ma - 
applied 's eb the tnotion of theſe 
of the' Chariot, it may eaſily bk 


prebended: from what "Was foeneth y 

dehvered: * 
\Thers are FREE ether particulats 

to 


" 


% 
CE EE A A eee Ea 


coolong 
23to0 
ſhorr, to0 
broad as 
£00 nar-- 


FOW, MAY 


be anim- 


Cindi 
ng 1 
more Oh 
ficulr,flow 
26d flag- 
10g, 


to be more fully 


o 


gired after, for 
the perfeCting..of ſuch a flying Cha- 
rigt.z as concerning the proportion 
of , the wings, both, for their lenggh 
and breadth, in; compariſon; to the 
weight -which is to be carried by 
them, as alſq concerning thoſe ſpeci- 
al contrivances, whereby the ſtrength 
of theſe wings may be ſeverally ap- 
plied either to-aſcerit, deſcent , - pro; 
greſſive, or.a turning motion 3 All 
which, and divers the like. enquiries 
can only :be reſolved by. particular 
experiments... We. know, the. mven- 
tion of fajling- in ſhips. does. conti- 
nually receive ſome new addition from 
the. experience of every age, and hath 
been along while growing . up. to 
that perfetion, unto which it is no 

arrived. And fo muſt it be expe&e 

for Ooh how _— gay at firſt 
per eem .perplexed with. .many 
Uificultics yy dan Berth and 
yet upon. the, experience of frequent 
tryals, many thynge may be ſuggeſted 
to make it more facil and commodr- 


£ 
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dy 


: 


tatyan:: »:: 
be <ffe&ed; by the: force of. (pri ns 
chytas 


his P* - his yy in, Ito. bed "bd. 
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He that would regularly attempt any 
thing to this.-purpoſe, ſhould obſerve 
this. progreſs in; his experiments, be 
(ſhould. firſt make .enquiry what kind - 
of ;/wings.” would:\be moſt. uſeful to 
this .end-z: thoſe-of:a Bat being moſt 
eaſily imitable , and perhaps. nature 
did by them as” intend ſome 
mtimation: to diret us in ſuch expe- 
rimerits:5 that creature beingnot pro- 
perly:a bird, becaufe-not amongſt the 
Owipere,' to imply that other kind of 
creatures are'capable of flying as well 
as birds ;; and if - any; ſhould attempt it, 
that would; be the beſt pattern forimi- 
After this be might try what may 
n 

Y- 
Dove, and Regiomontanss his 
Eagle':: In which he muſt be - careful 
to. obſerye the: various proportions 


models, an{werable unto 


betwixtthe ſtrength of the ſpring,the 
heavineſs of _ body, the m_ 
of /the wings, the (wiftneſs of the 


motion, &c. 


 Fromtheſche may by degrees aſcend 


to ſome larger cſlays. CAP. 


ITY os 8 og 


Of. & perpetual - motion. We fo forming | 


"facility and real di 
: ld Waioe; The ler ons 


"99 Gs Io wrnepnd; privtenkirl 
* if Chywiſtey, ."-" > e Solnat lare 


| O11 T2111 LE TH 
TT 4s the chief hntclrriancocs all 
Ltbe Antomatabefore mentioned, that 
they -ficed a frequent re pair! of /izew 
Firengrhiz.the ca Shencethoiwnzods 
on dos proceed, - being ſubje&t to-fail 
and c£6me'to a period; and: therefore 


it would be warth: ourenhuiry,; tek 


amine, whether or no there 'be 
inade” atiy (uch artificial contri 
which might havethe p 
ving from it ſelf 5} ſothir the 
tmorion- ſhould conſtantly be tho cagſe 
__ that which ſuvteeds. - 
4s that = Secret: TY "Ant; 
whict ' fike the'Ph 
Netw, hath been the gry and 
ſtudy of many more. refined: Wits, 
for divers ages togetherz-and it; raay 
yell be- queſtioned,” <uciarter 


mo. 


*L ol NGC :28f 


phers' Stone ih 


pats, A w#w = A, ms ork Kwfds £© ack as a ew AT _ FO +. 


ot 


, pm, FP 


09: You? OS. YG. METS oy ns WE WO 


S530 # Boy - 


e Pinent's, 


ugh g. Mechantedt' Mirions. 


| of then as Fet, hath» ever been found 


out, "though i this have, yet: like the 
otter, itis not Plainly: ringed of by any 
Author, -\- 1577! 
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Not but that "there" ea ſundry dif. * 


courſes coriceniing= this fubjett; bur 
they” are rather 728 relages, than {expe- 
 And>: 'though'>many 'inven- 
tiofg ih this kind , 'may ar firſt view 


_ reat ſhew- of probability, yer . 


- wiltfail:z-being \to. tt1 


pry © Vi-Hot enſeer in pradtife - w. at 


they promiſed in ſpeculation. 
one” who'battybeen verſed in' mr 
peritnents:maltHeeds dcknbwiddge that 
hE''hath- Bee@>Dfrem” deveivedoig his 
ſtr62geſt ' ednfidencey when:thie intagh- 

nation hath:eontrived therwhole. frame 
of faith [ai inſttarment 8nd: conceiveg 
ph pn, or yi'unfwer: 2 
lope; ct xheti>docs:irfirangely 
&ive in pO ” and'dilſcovers Hy 4s 
ſome defeft, which we did not- befate 
thk&yotice of 10 OE 17 

> lence it" 464! Rar you ſhall ſearge 
talk with any one": whohath never 


ſo little ſnatceriogin theſe trts, but Fo. rd 


Q 


: 
R a. At. 
——. © Hl 


DEI - — on goers rn ey CR EPR ye ey” Do yy 
_— -— wa om IE” rr ——— —— oJ —_—_ _—_ __ 


'\ Diadhity.uay) ! Lib,.4; 
'will inftanth promiſe ſygh @ motion, 
-2s being. but-,an | caſie -atchievemeng, 
ll farhet, rial. and; experience hath 
. tavighthimthe difficulty of it. | Thers 
-being-ho- enquiry that dges. more en- 
tice withthe probability, and degeive, 
with the fubtilty. What: one ſpeaks. 
wittily concerning -the. Philoſophers. 
Stone; 'riay:be. juſtly. applyed to this; 
thatit i Chſtomrrerries haſt a 
boy-guptfat 4 emmnenn. 

4 becatieit llurcs many, but admits 
NoAE. .10) 77; I: 

ſhall; | briefly recite: the ver 
ways whereby 'this hathibeen att: 
bor ot. ſeems 'moſ} likely-tq be .« 
ied, thereby | to-contradt, andfonilin 


tate the wiries of-choſe -who.Jare, 
addicted tatheſe kind of experimenty.s 
for when:they| know the-defedts of 9+: 


ther inventions, \ they ray, the -mare: 
eafily avoid the ſanje, on the we in 
their;own: . | 4 
The ways "whereby this hath be xn 
amtempted, may generally. reduce 
ro theſe tlireekinds: VNg 5 i 37 2 I's 
' x. By Chywical extaition. | ite ; 
2. Y 
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. - 2. By Magnetical virtues. ” 

1*Sþ By the.natural affeQion of gra- 

| = The diſcovery of this hath been 

_ . attempted.by Chymiſtry, Paracelſus 

| and bi followers have bragged, 'that 

| by their ſeparations and extrattions, 
they \can- make a little world which 
ſhalt have 'the ſame perpetual mo- 
tians, with this Micyocoſme; with the 

« repreſentation of all Meteors, Thun- 

. der, $Snow;Rain, the courſes of the ſea 

J in-its ebbs' and 'flows, and the like ; 
Bue theſe mirteulous promiſes would 
require as great a faith to belive them, 


of as:'a power to perform. them {5 And 
$\ though they often talk of ſuch great 
5 it. nuſquam totos 7hter mud talia cu- 
)- 17 Fans; EF} 
N Mopar ullus, qui re miracula tant 
n © Comprobet— 


yet we can never ſee ther confirmed 
by! any teal experiment 3 and  theti 
elidey; every particular Author in 

that art, bath fachi a diſtin Language - 

of hs 61#n, (all of them being 

Kos Q-2 


WE 


D adalus ty a, X Lib. 2» 

of allegorics and affefed obſcurities) 
that 'tis very hard for-any,one (unleſs 
he be throughly verſed amongſt them) 
- tofind out what they mean,much more 
to try it. > 4d 4 


EnenMi= One of theſe ways. ( a5 I find it 
them, &&: ſet down) is this. Mix. five ounces 


" of 5, with, an equal weight of %; 
.grind them together-with ten oun- 
ces. of ſublimate, diſſolve them in. a 
Cellar upon. ſome marble for. the 
ſpace of four dayes', ti]l they become 
Ike oyl-olive 3 diſtil this with fire - 
of chaff ,- or driving fire ,. and it will 
ſublime into a.dry ſubſtance :- and:fo 
by repeating of theſe diſlolvings:and 
diſtillings\, there will be at Jength 
produced divers ſmall atomes, which 
iog put into a glaſs well luted ,'and 
kept dry, will havea perpetual. moti- 
ON. 
I cannot ſay any thing from: ex- 
perience againſt this z but methbipks 
1t.. does not ſeem very probable ,. be- 
cauſethings that are forced up to ſuch 
a vigorouſneſs and aQivity, as theſe 
ingredients ſeem to be: by their 'fre- 
»w quent 


Fa. on Bw 


[ 
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quent ſublimatings and; diſtillings, are 

Not likely, to-beof . any durations the. 

more any thing}. is ſtretched beyond - 

its; uſual nature, the leſs. does it 

laſt, violence: and perpetuity being no / 

companions. And then belides, fups»-, 

poſe it true, yet ſuch a motion could 

not well be applied to any-uſe, which . 

mult needs: take much- from the dev».. . 

light of-it. 5 5 ++ " <whe 
Amongſt' the Chymical experi- 

ments to this purpoſe may. be reckon- 

ed_ up that famous motion inventcd.. 

by Cornelizs Dreble, -and made for 

King James; ' wherein. was repreſent»: 

ed the conſtant revolutiqns of the Sun; " 

and- Moon-, -and that - without 'the' «4 in an 

help. either of ſpring or, weights. Fpigram 

Marcellus Vranckhbein, ſpeaking ot the Þy #ugo 


means whereby. it was performed, he "x; >. 


+ 7 


_calls-it ; Scintillula anime. magnetic; yiſt. al 


mundi, ſen Aſtralis & inſenſubilis. ſpi- Erneſtum 
riths 5 \ being that grand ſecret , for 5 £4%?+ 
the'diſcoyery of ;which, ; thoſe. DiQar | © 
tornof Philofopby., iDeavecritus, Py-: 
thagoras, ' Plata, did travel: unto; the; 
Gymnoſophiſts,. and {ndiar Prieſts | 


Q 3 "The 


230 


Fpiſt. a4 
acobum: 
Regem. 


Philoſo- 


Daedalus; or,” Lib; a. 
- The Author himſelf in-his diſcourſe: 
upon it, doesnot at all reveal the way, 
how it was performed: But there is - 
ona Thomas [ymme, who: was a fami- 
liar acquaintanceof his, anddid often. 
Fry into his 'works, (as he profeſies 
imſelf ) who' affirms it. to be-done : 
thus 3 By extrafing a fiery ſpirit out 


phical di. of the Mineral matter, joyning the ſame 


alogue. 
Confer, 2, 


tap. 3. 


with his proper air, which included 
in the Axle-tree ( of the firſt moving 
wheel) being hollow, carrieth the other 
wheels, making a continual rotation,ex- 
cept iſſue or vent be given in this hols 
low axle-tree, whereby the impriſoned 
fprit may get forth. | | 

' What ſtrange things may be done 
by ſach extraCtions, I know not, and 
therefore dare not condemn this rela- 
tion as is impoſſible 3 but me thinks ic 
ſounds rather like a chymical dream, 
than a Philoſophical truth. It ſeems 
this impriſoned ſpirit is now ſet at li- 


berty, or elſe is grown weary, fori'the 
inſtrument ( as I have heard:): hath 
ſtood ſtill for many years.  It.is here 
conſiderable, that any force is 


near 


A... UJ _ —_— 


| Cap«t9.] Mechanical \Motidns. 


Near the center of a wheel; and there. 


/fore though wn 4 fpirit” might. of it 


{elf have an> agitation;,.* yet: *tis.. not 
Y-Concel how it ſhould 'have 
ſtrength mpg to. carry. the wheels 
about with it. And "hl the abfur- 
dityof the Authors ci —— would 
make one miſtraſt his miſtake 5 were 
It as. « ſtrong argument a ponent. amend eos oper - 
ricus,;as if  bevaule Dre [did thus 
contrive in an Engine; the revolution 
of 'the  heavens;'::and the immovables 
neſs: of the: earth, therefate it. muſt 
needs: follow; \that tis 'the: heavens 
which are moved ; and-nor'thc earth. 
If his. relation wet no tracr. than! his 
canleque -0Ce, ny OTE been wertibthe 


enting : (2 97 512 . 
Tonka AS anon wy 

[1 4 L SS <# & +4 4 

- p 1 2 4 4 5 Toh : 


693 | .\Raedahis;...or, ' | Lib.-4: 


es = Senn: 
Of. ſubterrameons lamps; : divers hiftori. 

". cal velations concerning their -dutra- 
." tiow fon many hundred years toge-. 


/ 


ther.;'t IS 
f. 1 oY 


bow a9 211127 Ho*"s $23 7 
JF TJ'Nto this kind of 'Chymicab -ex- 
periments, wemay moſtprobabl 
reduceiithoſe perpetual lamps, ahich 
for many -hundred:.years: together 
have-contmued burnipg without: any 
new ſupply+4n the ſepnlchres of the 
Ancients,:and might: ( for-ought we - 
.know-)';have remained: for ever.- 
All fire; and-eſpecrallyflame, being of 
anattverand ftirringaiature, it can» 
not therefore ſubſilt without moti- 
on 5 whence it may ſeem, that this 
great enquiry hath been this way 
accompliſhed : And therefore it will 
be worth our examipation to ſearch 
further into the particulars that con- 
eern yhis experimgntg3 Though it be 
not, ſo proper to the chief purpoſe of 
this diſcourfe, which eoncerns Mes» 
chanical Geometry, yet the ſubtilty 


© area In. " ae LE Ll 
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and: curioſity of. it., may Suenty | 


requiee the impertinency. 
here' are .ſundry Authors 'who 


. treat of this Subje&ion the by ,'and --: 


in ſome. particular paſſages, but none :_ 

that I know of ( except Fortwnius Li- th w 
cetxs) that hath writ purpoſely any axiquorun 
ſet and. large diſcourſe concerning, it 2 lucernis. 
out of whom TI ſhall. borrow-many of 

thoſe relations and opinions; which . 

may, moſt naturally conduce to the - 


preſent enquiry 


Forour fullerunderſtandiog of this, * 
there are theſe particulars tobeexplat- 


ned. FT: J 


| Yo -#rs, or quod fi ? 


| "Brat t. 
2». Sher! Cquomods ſit 
F., Firſt then, for tþ toy, or. that 
there - have been ſuch lamps, it may 
be... evident from ſundry plain and 
undeniable; teſtimonies : Saint A»ſtir 
mentions one of them in; a Temple 2* Civb. 
dedicated to Vers, which -was al- =— had 
expoſed to the open weather, 
—_ never. be conſumed or ex- 
ji _ To him aſſents'the judi- 
ds cious 


ns: Daedalus; or, Eibj'a, 
De operi.. c1Ous Zenchy, - Pancyrollus mentions a 
bx De Lamp found in his time, in the fepyl- 
pert.1, cher of Tullia, ' Crcero's ' daughter , 
7.+.12- which had continued there for abour 
Tit 35.14 1550 years,but was preſently extingui- 
 ..,..., ſhed upon'the admiſſion of new air. 
. + And is commonty related of Cedromy, 
--- that in Fuſiiians time there was ano- 
ther burning lamp found in an old wall 
*Or Ani- at* Edeſſa, which had remained ſo for 
_ above 300 years, there being a'Cruci- 
4 nj fix placed by it, whenceit ſhould ſeem 
+ that theywere in aſealſoamongſt ſome 
Chriſtians: [263424 93 
But more eſpecially remarkable is 
that relation celebrated by'fo- tiny 
Authors, concerning 'Olybius his 
' lamp , which had continied'butring 
for 150qyears. The ſtory is thus: 
As a ruſtick was 'digging the ground 
by Paduz , he found an Urn or car- 
then pot, in which there was-another 
Urn, and inthis lefler, a lamp clearly 
\ burninp; oneachſidevf it there were 


two'other' Veſſels, cach of them*fll 


other of flyer. Ego Chymi , os 


j 
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modo vera poteſt eſſe ars Chymia) Jurare 
auſine elements '&» materiam omninyn , 
(faith Maturantins, who had the: poſ- 
ſeſſion of theſe things after they were 
taken up). On the bigger of theſe 
Urns there was this inſcription? | 


Plutoni fſacrum munus ne attingite furee, 
Ignotumeſt vobis hoc quod in orbe latet, 
_ e 4 ous clauſit digeſta 


ry aſe ab his modico, Maximus Oly- 

bius: * 
+ fecunds enſtor i COpia corn, 

Ne tanti pretium eat laticis. 
The leſſer Urn wasthus inſcribed : 

Abite binc peſſnti , 

Vos quid vnlti , veſtris cum oculie 
' emiſſutiis? 80 *- 

Abite binc- veftrb cum Mercurio 

Peteſato Caduceatogue, 


| Donum hoc Maximus > Maximus 


' Olybius 
; Plutoni ſacrum facit. 


; Whence we ma 
Qure that it was ſome Chymical fe- 


cret, 


probably: conje-. 


236 - ++ i: Dedalus; or, © Lib. a, | 


cret,. by which this was contrived. | 


Mag. Ns= Baptiſta Porta: tells .us.of-another. 


tural.l.12; 


- i © lamp; burnivg-i0-an old marble ſepul- 


cher, belonging to ſome of the anci- - 
ent Romans , incloſed m a glaſs vial, . 
found in his time, | about the year ; 


1550, inthelſle Neſs, which had been 


buried there before Qur Saviours. com *. 


10g. - 


Ta. <e:Towh. af. Paller the: 45" 


. cadian who was (lain by Turms in the 
Chron. Trojan; war , there. was faund ano- 
Mertin ther burning lamp in the year of our 


Fere.ice Lord 1401. \Whence it.ſliould-Kem,. 


i. rc: 11, that it had cantinued there far abave 


two thayſand ;and! fix hundred' years : 


and being taken out,itdid remain burn- 
ing, notwithſtanding - cithet; wind or 
water, with which ſome did {triveto 
quenchitz norcouldit be extinguiſhed 
till they had ſpilt the liquor) rhat' was 
UB; => 5, MP | 
Ludovicus Vives tells us of, another 
wed 3 lamp that did continue burning for 
Auguſt. de 1950 years, which was found a lutle 
Crvoit, Dei, before-his time, er FF, 


4 # IMNLR. (3 
4 31.6.6. Such a lampis:likewiſe er 1 


—_ 


J 


be ten inthe: ſepulcher of ' Francis 
Roficroſs, as\ is more largely expreſſed 
in the confeſſion of'.that fraternity.” 

| There is another refation of' a'cer- 
tain man,” who'upon occaſion digging 
ſomewhar-"deep inthe ground, *did ' 
meet with cope adore, ha. 
ving a wall on each hand of itz from 
-which' having cleared the earth,''he 
forced:openthe door ; upon this there 
was diſcovered a fair ' Vault, and to- 
wards the farther ſide-of it, the ſtatue 
of a'.man'-in * Artnour ,' fiting by a 
table,: leaning upon his left arm;and 
holding'aſcepter .in his right "band-, 
with a amp burning before him the 
floor of :this Vault being ſocontrived, 
that upori” the” firſt (tep into it,” the 
ſtatue would creCtirſcl: (_ lean- 
10g poſture z/ upon the ſecond '{tep-' it 
aid lifk-up!' the Cepren to ſtrike? and 
before: ui man could'approach'Hlear e- 
nough'tw'rake hold of the lamp; the 
ſtatue-didſtrike andbreak it tofpicces; 
fuchicare was there taken that it mjght 
riot beſtoln away, ordiſcovered;” 


tion 
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Our learned Camber in his defrip- rag. 572; 


238 Dedelis; of, - Lib. 3: 
tionof Torkebire,ſpeaking of the tomb | 
of Conſtantine ": run broken up in 
theſelater years,: mientionsſuch a lamp 
to be found within it. - : > 

There are ſundry other relations to 
De jure this purpoſe, 20d ad lucernas atti- 
manium, l, ot Ile in _ ROc are 
* +5% inveniuntar,| ((aith 
ms —_ gm Moone cher 
is ſome ki mp, of the 
ordinary ſort) ; But thoſe petſons who 
wereof greateſt rioteand wiſdom, did 
vena ſuch might: Jaſt -without 
upply.,, for ſo! many ages together. 
De perdit. Por trols tells us, Aa. it zvas uſual 
Ti, 62. for the Nobles amongſt the Romans , 
totake ſpecial care in their laſt wills , 
that they might. have a lamp in their 
Monuments, :/-And to this pu 
they did uſuallygivelibert ufito ſome 
| of their (laves onthis condition, that 
they ſhould be watchful in, maintain- 
and-preferving it. Froni.all whicti 
= ations, the firſt particular of | this 
enquiry, conderning the being or exi- 
ſtence'of ſuch: ane, may ſul ay 


appears 658; | 


Y © AY. x1." | 
Sexeoad; opinions concerning _ \nature 


a reaſon of theſe pops | 


re are two. opinions onde an 
oy y' which do utterly over- 
hooks the cinef; heaps) je fred 


| theſe: relations: :] J! £ #7 


x: Some think that theſe lights fo 


often diſcovered-in the ancienttombs, | 


werenot 'fire-ot flame, but only ſome 
of thoſe: bright bodies whichdo uſu» 
ally: {bine:xn dark places. 1. 

2: Others pranks them to be fire , 
but! yet [think|them tobe 'then firſt 
enkindled-by: the-:admiſton 'of new 
= -whem: theſe' (epaichres Were oper 
n 

0) There are: divers bndies ( faith 


) which thine in the dark, : as | De inte 


rotten. ood, the: ſcales of fome fiſh- 
esp'\{tones, the glow-worm, the eyes 


of divers creatures. Cardar tells us of ,,1 1.5. 


a bird in:new. Spair, 'called : Cocoyum , 
whoſe whole body isvery bright, bur 
ren chnen equal. to "the _ - 
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* Carbo 
Pyropus 
Hiſtoria 


 Dedalus'; 'w, Lib; 2 
a ——_— which one in adark ni 
one may both write and read; By ſe 
the Izdians ( ſaith be) uſetoat their 
fcalting Suppers. 

It is commonly related and belie- 
ved, that -a'Carbuncle does: ſhirieriry - 
the dark like a burning coat; | from 
whence-ithath its name. -To which 
purpoſe there is a ſtory in. '/Ehar, 
of a Stork, that'by a certain wornian 


dainil. 8 was cured of a bro thigh ;:ingra+ 


titude to: whom,:1this fowl afterwards 
flying by-ber , didilet fall into'her 
lap a bright Carbuncle; .which:('faith 
he ).would in the night time ſhine as 
clear as:alamp. : But. this and the like 
old relations:are now! generally /dif-- 
believed and rejected by learned men't. 


. DoSiſſimorum omninm conſenſn, hujuſs 


modi gemme nom-inuveninntur:; ' (aith 


. Boetins deBoot) aman very muchskilfd 


< '- 1n,and inquiliteafterſuch matters5nor 


is there | any one.of name that» 'Yoes 


how bis own eye-fight or. experience 


affirm the real exiſtence of -any! gemſo 
qualified, / 1 4 IO 


Some have chought that.the lghe: 


them, 'for the 


| a their _— pray" 


y—_ - - P 


| Cap.” 81. . Mechuyical " "ng 24t 
i ancient” 'tombs hath been 6ccafioned " 
from ſome fuch bodics as'theſe, © For- 7 yy 1" 


there had been any poſſibility to pre- cel 4 


ſerve fire ſo long a ſpace, "tivlikely theh 


that” the 1/72elztes would bave*known © 


the way,” who were to ketp it'perperu> 


ally for their ſacrifices. 


But to this opinion i it might be | 


replyed, that none of theſe NoTicula'; 
or 'night-ſhinjng”” bodies © baye been 
obſerved in any of the Ancient ſepul- 
chres',” and” therefore this"is'a meer 
imdginary  confeQtiire'3 Arid then be- 
fides, ſome of theſe lamps have been 
takert out butni 
for a conſiderable ſpace aftetwards. 
As forthe 'ſiippbſed ow cone? rs 
erpetuatinp of the 
holy fire amongſt the Jews', it thay 
as well be' fedred leſt theſe ſhould 
ive occaſioned their idotarry, nnto 


whicte that Nation was 'fo "ſtrongly 


addifted uport every flight occaſion; 
nor*may it ſeek ſtrange, if the pro- 
vidence of God ſhoyld rather permit 
this'+fire' ſometimes 'to go"out-, 'that 
being "it 
gain 


- and'bontinued! fo 


242 - Dadalus; or, Lib, 2. 

_ gainrenewed from heaven,(asit * ſame- 

OY times was) the peoples faith might be 

2 Chron, the betterſtirred up and {trengthned by 

7.z: {ſuch frequent miracles. 

7808-18. 2, It is the opinion of Gutherins, 
yo jvy6 Chat theſe lamps have not continued 
Maxi, ,; burning for ſo long a ſpace as they 

6.3z, are ſuppoſed in the former relations; 
but that they were then firſt enfla- 

med by the admiſſion of new air, or 

ſuch other occaſion, wilen the ſepul- 

chres were opened: as we ſce in thofe 

fat earthy vapours of divers ſorts , 

which are oftentimes enkindled 'into 

aflame. And 'tis faid, that there are 

ſome Chymical ways, whereby iron 

may be ſo heated , that being cloſely 

lated in- a glaſs, it ſhall conſtantly 

retain the fire for any ſpace of time, 

though it were for a-thoufa 

or mores at the end of which," 

glaſs be opened, and” the £ 

admitted, the iron ſhall be as.reg: 

as if it were newly taken out 


j | - But wer to this opiniqn, tis 
| that ſome Urns have! hady. 
$ | 


ILCTEL 


- 


won 


und in the Ide Neſs, did burn 
bit: while it "was ancloſed..in the 


Capi: 11. Mechanical Motions. 
inſcriptions on them, expreſſing that 
the Lian within them ho burning, 

when _ were. firſt buried. To 
which may be added. the experience 
of thoſe which have continued {fo for 
: good ſpace aft 
tionof fat and viſcous vapours, 
reſently vaniſh. Thelamp which 


is; 1? but that, 


5 exſti 


erwards; 'whereas the 


broken, . was pre- 
As for that Chy- 


relation,” it may rather ſerve 


to prove, that fire 'may/continue ſo 
ny ages, without conſuming any 


$0 that notwithſtanding the oppo- | 
fite opinions, -yet 'tis- more, probable 
that | there have been fi 
have remained burning, without any 
on opply, for many hundred years 


 Jamps as 


5 Which was the faxlt partigu- 


la to beexplained 
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2. Conceraivg the os fe vis a Car fret. 


gone were ſo carcful : 
*ris] particulars, there-are div 
| en 


C0028 00 


of ©©* 
their 


_—_— 
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their belief, concering the ſoul 'irn- 


- mortality,afteritsdeparture out of the 
' body, -a lamp amongft' the Eg yptiarrs 


being the Hieroglyphick' of life. * And 
therefore they that could not procure 


ſuch lamps; were yet'carefal to have 
the image and repreſentation of them 


ingraved on their Tombs. 

Others conceive them to be by way 
of gratitude to thoſe infernal Deities , 
who took the charge and cuſtody of 
their dead bodies, remaining always 
-with them in their Tombs, and were 
thereforecalled Dzz mares.  ' 

Others are of opinion, that theſe 
lamps were only intended to make 
their ſepulchres more :pleafant and 
-lightſome, that they 'might not ſeem 
to be impriſoned in a'diſmal and nn- 
'comfortale place. ' True indeed, the 
dead body cannot be ſenfible' of the 
light, no more could itof its want of 

burial; yet the ſameinſtin& which did 


..,, excite it tothe deſire of one, didalſy 


occaſion the other. 


Deluctr= Licetug: concludes this ancient''cit- 
*3<% ſtome tffiave a double end * 117 Po- 


* bnick, 
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litick,. for the diſtinQtion' of: ſuch! as | 

were nobly-born, in whoſe: Mony- 

ments only they were uſed; i 2. - Nas: 

tural, to preſerve the bodyi/and-ſoul. 

from darkneſs: For it was a commoxy . 
opinion amongſt them, thatithe ſouls {/-..-. 
alſo were muckconverſant abqutthaſe --ii 14 
places where the bodies were buried? EO "> + 


& X- 
2 9imtgrary ie of! | Fel Fo 


wa \ - | 6 6 v hs 4 UE iy : I wdu Sil 
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"fr;Kt 


The | moit probable conjer hom tee 
x —_ were. Jrawea, _ _ 
E qrcateſt difficulty .of this, eny : Cum | 
7quiry: doth confiſt.in this/laſt par-. /*- 
ticular; concernirig the manner how , 
or 'by what: poffible;. means' any ſuch 
pR—nny flame:may /be contrived. 
For the diſcovery of which, there 
are two things to be more eſpecially 
conlidered. =. 
--1; 'The ſnuff or wiek, -which muſt 
adminiſter unto the flawe. - 
/2, The oy, which muſt nouriſb 
It... 


— 


" » 


R 3 Fox I 


4 OS, nit 


D#Yakns; or, Lib. 2. 
For the firſt, it is generally granted 
that:there'are divers ſubſtances which 

will retain firewithoutconſuming: fach 

1s that 'Mimeral which they call the 
Salamanders-wool , faith our learned 

* Naebiſt. *. Batow,' Ipſe: expertas | fam villos Sala: 
yay 74: mdtidrie- nos conſumi, ſarch + Joachimns 
ter, Fortin. And * Wecker from his own 
*DeSecres knowledg affirms the ſame of plume- 
tjs-l.3-6-2, a//ums, that being formed into the 
likeneſs of a wiek,”. will adminiſter 

to the flame, and conſume it 

ſelf. | Of this nature likewiſe was that 

—_— which the Ancients-did. call Linum 
Cerpaſum ioum , or Arbeſtinum; of this they 
Plntarch, were Wofir to make garments = 
y 


de oracul. yyere not deſtroyed, - bat purified | 
defeRu. 


246 


fire ; and” whereas the fpots or foul» 
neſs of other cloaths are waſhed out, 
in thefe they were: uſually burnt a- 
way. The bodies of the ancient Kings 
were wrapped in ſuch: garments when 
Flin. Zift, they were put 1n the funeral-pile,. 
C. 19. c, 1. that their aſhes might be therem pre- 
ſerved, without the- mixture of a» 
"ny other. © 'The materials of them. 
were not from any herb or vegetas: 

| . ble, 


2 a EE OTE 


rr QA ld 1 wo = 
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ble, as other textils, but from a ſtone 


m 


called Amiantxs, which being brui- | 


ſed by a hammer , and its earthy na- 
ture ſhaken out, retains certain hairy 
ſubſtances, which may be TIpun and 
woven as hemp or flax, Pl; : 
that for the preciouſneſs of it, it did 
almoſt equal the price'of pearls. Pax- 
cirol/us tells us, that it was very rare, 
and eſteemed precious in ancient times; 
but now is ſcarce: found or known in 
any. place, and therefore-he reckons 
it a (t the things that 'are loſt, 
But L. Vives affirms, that he hath often 
ſeen, wicks made of it at Paris, and 
the ſame matter woven into a napkinat 
Lovgine, which, was cleanſed þy being 
burnt 10 the fire. CE 

- 'Tis. probable from theſe, various 
relations, that. there was ſeveral 
ſorts of it, ſome of -a more precious , 
others of a baſer kind, that was 
found in Cyprxs, the deſerts of India, 


and acertain Province of Aſia - this 


being common in-ſome parts of [ta- 

, but is ſo ſhort and brittle, that 
'K cannot be ſpun into a thred, And 
R 4 there» 


Deperd. 


Tit. 4- 


In Auguſt. 
de Civit . 
Deil, 2 1. 
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: therefore is uſefat only 
De layid. of perpetual lamps, 


£ gemmes, 
I.3 C204» 
FL 


_ 


Daedalus , or, Lib, 3s 
for the wicks 
aith "Bottive de 
Boot. [Some of this, of yery like it,'f 
have 'upoh "inquiry lately procure 
and experimented. | But whether; it 
be the ſtone AJbeſtzs,” or only Phimes 
allim," 1 cannot certainly affirm.” Pot 
it ſeemg they are both'ſs, very like , 
as ' tobe commonly, fold for one ttio- 
ther (faith the ſame'Anthor). "Hopw- - 
eyer, it -does truly agree in this com- 
mon quality afcribedunto both, of be- 
ing incombuſtible, and not.confumable 
by fire: But yet there is this incon- 


_* Lenſence, that it doth contra ſomuch 
.* fuliginonsmatter fromthe earthy 


arts 
of the oy! ; CR was tryed th 
ſonie of the'purett oyl, which is or- 
dinary to be boug ne 5 'that in' a'yety 
few dayes it did choak and extingyiſh 
the flime: There may poſlibly be ſome 
chymical way fotopurtfie and defecate 
this yl; that it ſhalt not ſpend into a 


ſooty matter. * -* Pi 
) 'However' if the oqnor be” of *a 
1 » 


cloſe and glutinous'confiſtency, Fen | 

porn without any ſnuff;, as we Ke 

IT AESSTESTT 6d o +4y s A441 89 in 
To 
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in Camphire , and ſome other bitu- © 

minous” ſubſtances. © Atid'it is proba- 

ble that moſt of the ancient "lamp: 

were af, this kind, becauſe theexafteſt 

relations (to my 'rxmeinbranceYdon 

mentiory "any .That*Hhdve been found 

with'ſoh wick”! '29%5; 2 9507 4; 

"\ButCh&fcin wjll confiſt the reNeet 

aificutty , to find dt what idflition 

there* gh 'be*for theit ddration. 

CA g whic thete-ate 4Fiidry 

O , n If 1) 4 ape rel NY RES 

'* Sattit Auſtin (Ppaking of thit Lainp =e civ! 

in '6ne” of the” Heathen” Temples; 2*i har; 

thinks that it tlipyt'tither be'done by © © 

Magick',” the! | thinking there- 

by.'t& promote'the worſhip" ahd"e- 

Reetn -of that = Whith "it" was 

dedicated ; or elſethat the artof man 

might” make” jt * of ſome'fuch mattri- 

al, asthe ſtone; Arbeit xs i which® be- 

ing *6nce enkjndited, will bur with- 2axch. de 

otit Heing conſumed. 'As others (faith peribus 

he ) have conthived as greft'a won. 2 

der'm appearance',' from the'nitural * 

virtoe of another” ſtone, making an 

iron-image ſeem'to*hang in theair, by 
6 MIBDY TOWPIL OW OHIO OF Lp, 
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Daedalus; or, Lib. a, 
reaſon of twoload-ſtones, the one be- 
ing laced in the Cieling, the other in 
efloor. | 
' .. Othersareof opinion, that thjs may 
be cficted in a hollow veſlel, exaCt- 
Iy Iated or ſtopped up in all the vents 
of it. _ And then, if. a lamp be ſup- 
poſed to burn in it, but for the leaſt 
moment of time, it muſt continue ſo 
always, orelſe there would be a Pacw- 
am, which nature is not capable of; If 
 youask, how it ſhall be nouri{bed, it is 
anſwered,that the oyl of it being turn- 
ed into ſmoak and. vapours, will again 
be converted into its former nature z 
For otherwiſe, if it ſhould remain 
rarified in fo thin a ſubſtance, , then 
- there would-not.be;room enough for 
that fume which muſt ſacceedit 3 and 
' ſojon the other (ide, there might' be 
ſome « rof the Peretration of bo- 
dies, which nature doth as much ab- 
hor. To prevent , both which, as 
it 1s in the Chymical circulations, 
where the ſame: body is oftentimes 
turned from liquor into vapour, .and 
from vapour into liquor again 3 fo 
| .M 
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in this experiment, the ſame oyl ſhall 
be turned into fume, and that. fume 


25x 


ſhall again convert into oyl. Always 
provide 


ed, that this oyl which: nou- 
riſhes the lamp, be ſuppoſed of fo 


cloſe and tenacious a ſi that 


may ſlowly evaporate; and fo there 
will be the more leiſure for nature to 
perfet theſe circulations. 
to which contrivance, the lamp with- 
18 this veſſel can never fail ,, being al- 
ways. ſupplyed - with ſufficient,nou- 
A That:which was kw ery 
eifle Nefs, incloſed in a 'vaal, 
_—S 
. be-made after fome ſuch manner. as 
this.” |. | 
Others conceive it | poſſible to ex- 
tract: ſach an oyl outof ſome Mine- 
rals, which{hall for a long ſpace ſerve 
to nouriſh the flame of a lamp with 


_ very little or no'expence of its own. 


ſubſtance. To which purpoſe (ſay 
they) if gold be diſſolved into an un- 
Guous: humour ; or if the radical 


. moiſture of that metal were 


ted, it might be contrived to burn 
| Ps ( perhaps 


its Portazs thought 


V/rolphang 
1aziml.;. 
©. 18, | 
Camb. Bris, 
P» 57a. 
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(perhaps-for.ever, or at leaſt) for ma- 
ary ther, without bo con 
ſumed> Forif gold itſelf (asexperi- 
ence ſhews) beſo untameable. by the 
fire; that afterimany meltings, and vis 
olent heats,it does ſcarce diminiſh; 'tis 
probable then, .that being diſſolved in- 
to-an''oylie ſubſtance, 1t- might for 
many hundred yearstogether continue 

. There is alittle'Chymical diſcourſe, 
to-ptove that 'W#im and Thummim 'is 
oO [be made by-'art; the Author of 

- this/Freatiſe offirins that place, Ge. 6. 
1:5: where God tells:Noah, | a: mindow 
ſhalt thou make'in the Ark, tobevery 
unfitly rendered in our Tranſlation a 
window, becauſe. the Original: word 
wn2 ſignifies properly, ſplendor: or 
lightz and then'belides,: the air-bein 
at' that' time fo extremely darkne 

. with thecloudsof that excefiiwerain, 
a window could be but of very little 
uſe: in regard of light, unleſs there 
were ſome other help for it; from 
whence he conjectures that both this 

ſplendor, and" fo. likewiſe: the : a" 
ound be Lt and 


} 


and Thummim, were artificia] Chymi- 
_ cal reparations of light,anſwerableto 
| theſe. ſubterraneous lamps ; or jn, his 
own phraſe, it hath the univerſal ſpirit, 
fixed in a tranſparent body. 


It is the opinion of Licetug (who De Lucer2 


| m_  X.-ON 5 I. : 
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hath more axaQly ſearched intq the , 5.20, 


ſabtilties of this enquiry ) that . fire **: 
does not need Fieg nt Ls for ;the 
nouriſhment of it, but only to. de- 
tain it, from flying upwards. For be- 
ing it ſelf 'one of the chief, elements 
(faith he out of Theophraſtys) it were 
abſurd to think that it could not ſub- 
fiſt without ſomethin tofeed it... As 
for that ſubſtance which, is conſumed 
\ by'it; 'this cannot beſaid to fament or 
preſerve the ſame fire, but only to ge- 
nerate new. | For the better ynder- 
ſtanding of- this , we muſt obſerve, 
that there may be a threefbld pro- 
portion betwixt fire, and thehumour 
or matter" of it. .Either the humour. - 
dots exceed the ſtrength of the fire, 
or the fire L985 - exceed. the . 2:4 
. mqur3z,and according to both theſe, 
. the A Goth pre), vanifh 3» 
EN elſe 


4” * "I 
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e laſtly, they may be both equal 
in their virtues, (as it is betwixt the 
radical moiſture and natural heat in 
living creatures) and then neither of 
them can overcome or deſtroy the 0- 
ther. . | | | 
Thoſe ancient Jamps of ſuch long 
duration, were of this later kind. Bug 
now, becauſe the qualities of heat or 
cold, dryneſs or moiſture in the ambi- 
ent air, may alter this equality of 
proportion betwixt them, and make 
one ſtronger than the other 3. there- 
fore ' to prevent this, the Ancients 
did hide theſe lamps in ſome caverns 
of the earth, or cloſe monuments; 
And hence is it, . that at the opening 
of theſe, the admiſhion of new airun- 
to the lamp does uſually cauſe ſo great 
an inequality betwixt. the flame and 
the oyl, that it is preſently extin- 
guiſhed, ue 
- But ſtill the greateſt difficulty re- 
mains, how to make any ſuch exa@ 
proportion betwixt an unQuous hy- 
mour, and ſuch an aQive quality, as 
the heat of firez or this equality bee 


own} inclination ſhall tend down- 


_ Cap.n2. Mechaxical, Motions. ygg 

ing made, it is yet a funher diene. 
ty, bow it may, be preſerved... Ta 
which purpoſe , Licetus thinks it. 
poſlible to extra&)an inflameable oyl 
from the ſtone Asbeſtzx, Amiantzs, Or 
the metal Gold, which -being of the 
ſame pure and homogeneous nature 
with thoſe bodies, ſball be ſo- pro» 

rtioned unto the heat of fire, that 
it cannot be conſumed by it, but be- 
ing once inflamed ſhould continue for 
many ages, without any ſenſible dimi- 
ch ennr af Ghoates 

it be 1n the power | 

to perfarm . ſuch ſtrange eſte as 
are commoaly experimented in that 
which they call ayrux falnixans, one 
ſcruple of which. ſhall give a lowder 
blow,and be of greater force indeſcent, 
than half a pound of ardinary Gun-: 
proven in aſcent 3 why may it not 

as feaſible by the ſame art to' ex 
. trat ſuch an oyl as is here enquired 
after: ſince it muſt needs be more 
difficult to make a fire which of its 


wards, than to conrrive ſach an un- 
Ctuous 


 Dedalut'; &,” Tib. 2. 
uous liquor, whereih fire ſhall be 


maintained for mapy years without any My 


new ſupply ? . 

Thus have briefly ſet downthe re- 
lations and opinions of dives learhed 
men concerning theſe perpetual _ 5 
of which, hone h there have been ſo 
many ſundry Kinds: and ſeveral ways 


_ to tnake them, ( ſome being able to 


refiſt any violence of weathers, others 
being eaſily extinguiſtied by any little 
alteration of the air'; ſome being in- 
cn oo about _ glaſs, ot es 
1 z yet iow they are all o 
thei anterly pertthed none the '0- 
ther ruines of timez' and thoſe whoare 
moſt -verſed in the ſearch after them, 
have orily recovered ſuch dark con- 
jetures, from' which - a man. cannot 
clearly reduce aty ' evident / principle 
x 105 AT him to a particular 
t 
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Te ſcbond way whey aben ma- 
king of. ai perpetual mdrion hathi 
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ainetical 


been attenipteds is. by whey” wen 


views; which are not without. 


1Ons, Cn as: the: firſt by... 49 


terri amitated and; aimed at;in theſe 


attempts 


great Orb of cart 
raw being 

netical Globes: eadowed- with 
various and . coftinual motions, as © = 
may be moſt agreable .to-the pur- .\..- 
polts for. which they were intended; --.-3.. 
And/therefore nioſt of the Authors: + | 
whoitreat o__y —_ iovention; 
:do-agtee, that the:likelieſt way to ef © |: > 
faite, is by NMR: Og qualties: 


MI) 


) areall of them. 


but. as ſo many 


pesforined - 
bythe help of theſe dls 7 This- 


; and-all either” 


Av - 
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It was the opinion of Pex. Peregrinws, 
and there is an example. retended for 
Cizw Tin Betytinus(Apiari 92 Phogym. $:.pro. 
Philo. \11)-ThataMagarticalGlobe or Derek 
agnet. 1a, being rightly placed uponiits'poles 
b 4-29 would of it (elf have a conſtant ro- 


-tation,” like 'the diurnal) 
'the. earth's; [But this is purer fa 
be ig being againſt all bens 
- FUTH 3 » os 
Arbeneſ. - *Ophievs/ thitik it. ,offible, fo to: cort- 
p zur trive- ſeveral. vl of; ſteel, and a 
"e;, [1.x Joadftone;'' that by * their convinixal 
2. prop.13.-ater4(tibn and:expulfion of one:ana- 
?-4 ther, [they may caiſea perpetual:1re- 
volution of a whetl;-Of (this opini- 
a Tra. ds. gry were: ® Taiſner b Pet. Peregrinns|, 
—_ andcCirdar, out oP-4ntonins de Emp- 
b De Rte Hr, But:'D. Gilbert, who! was mote 
perp®# refpecially verſed my 'Expe- 


mori. +" riments,concludes it a vain -and 


c De Yu- "groundleſs/ fancy. '” nn. 54d Ye 
riet.rerum.. But (amongſt all theſe kind of in 
E. 9. c- 48; yentions; that is'moſt hkely; wherein 
_ .a:loadſtone is ſo ditpoſed, tharioſha] 
c. 35, Uraw uno it on a-rechned- 


- ballet” of _y which ws {rk : 
ſcendy 


\ EF 


28s 


Gilbert, de 


Cap. 113. Mechanical: Motions. 2x g 
Far als to the Joadſtone, may be . 
contrived to fall down through ſome 


hole in; the plane, and ſo: to, return 
- unto: the. place, from whence at firſt 


it began. to move. and being there ,' 


the , oadſtone will again attra&” it 


upwards., till coming to this hole it 
will fall down ' again: and fo the mo- 
tion. ſhall be, perpetual, as may be 
more eaſily - conceivable by this f& 
gure. | ; 


AQ&d 


' Dedatur;; or, Lib: 2 
Suppoſe the loadſtone to be repre- 
ſented at A B, which thongh it have 
not ſtrength enough to attra&tthebul- 


lerC, direAMly from the ground, yet 
F. 


may do it by the help of theplane 
Now when the bullet is cone to the 
top. of this plane, its own gravity 
C hich is Tuppoſed to exceed the 
ſtrength of the loadſtone?) will make 
it fall into that hole at E - and the 
force. it receives in this fall willcarry 
it with ſuch a violence unto the other 
endof this arch, that it will open the 
aſlage which is there made for it, and 
b its return will again ſhut it 3 ſothat 
the bullet ( as at the . firſt) is in 
the ſame place whence it was attra- 
ed, and conſequently muſt move per- 
petually. yy | 
But however this invention may 
ſeem to beof ſuch ſtrong probability , 
yet there are ſundry particulars which 
may prove it inſufficientz For, 

I. This bullet of ſteel muſt firſt 


| be touched and have its ſeveral poles, 


or elſe there can be little or no at-. 
tration of it. Suppoſe C in the ſteel 


to 


s T7 aw OP bend (DÞ OY © VO YU vE 


Cap-13; Mechanical 'Motions. 
to.be anfiwerable unto 4 in the ſtone , * 
andto B; In the attraftion, C D' muſt 
always bedirected anſwerable to A B, 
and ſo-the motion will be more diffi- 
cule, - by reaſon there can he no rotati- 
onor turning round of the bullet, but 
it muſt flide up: with the line C D, an» 
ſ{werableto the axis 4 B. 

2..In its fall from E to.G, which 
is - wotus elementaris , and proceeds 
from its gravity, there muſt needs 


| be a rotation of it, and ſo 'tis odds 


but it happens.-wrong in the riſe, the 
poles in the bullet being nat in! the 
ſamedirection tothoſe inthe magnet 5 
and if in this reflux it ſkduld fo fall - 
out,''that D ſhould be directed to- 


' wards B, there ſhould be rathera flight 


than an attra&tion, ſince thoſe two 
ends do repel! and not draw one anos 
ther. ; | 
3. If the loadſtone 4 B, have ſo 
much ſtrength that it can attrad the 
bullet in F, when it is not turned 


round, but does only ſlide upon the 


plane,” whereas its own gravity would 
roul it downwards: then it is evident, 
S 2 + the 


Dedalus;: or, \F, Lib.n.” 
the ſphere of its aQivity'and ſtrength 
' would be ſo increaſed when it approas 
ches much nearer, that it would not 
need 'the aſſiſtance of the plane;' but 
would 'draw it immediately to-it (elf 
without that help, and fo the bullet 
would notfall down through the hole, 
but aſcendtothe ſtone,and conſequent- 
Iy ceaſe its motion. For if | the! load- 
ſtone be of force enough to drawthe 
bullet on the plane,at the diſtance F B, 
then muſt the ſtrength of it be ſuf- 
ficient to attratrit immediatly. unto 
it ſelf, when it is ſo much nearer | as 
E B.' Andif the gravityof the bullet 
be ſuppoſed ſo much to exceed the 
ſtrength of the Magnet, that itcannot 
draw it directly: when- it is ſo near, 
then will it not be able to attrad the 
bullet up the plane,when it is ſo. much 
further off. A 
' So that none of all theſe Magneti- 
cal experiments, which have been as 
yet diſc. -ed, are ſufficient for the 
effecting of a perpetual ' motion , 
though” theſe kind of qualities - feety 
molt conducible unto it, and pers 


haps 


/ 
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Haps hereafter [te may be Gontrived 
wes arp theme”) =, 


fi jt 


L-. » of? #Tios *F7 \ * my , 


-1C A P. XIV: | 
The > Pans probability of fie, 2 


continual motion by ſolid weights it 
& "Os hollow 'ibbeet or  ſpherer” pe 


SY 
1 


HE. third way whereby: the ma- 
kingof'@' perpetual motion hath 
wo attempted, * is by the natural 
affeQion of gravity ;. when the heavi- 
neſs of ſeveral bodies is ſo contrived, 
that the ſame'motion which they give 
in-their deſcent, . may be able to carry 
them up again: 
* But agaraſt*the poſſibility of any 
ſach invention,” it is thus*obje&ed b 


Cardan; All- fablunary'bodies have A Suit. "ny 
De Yar. 


! Kerum. lg 
Ce 48, 


dire& motion either of ſcent or de; 
ſtent 3' which, becauſe it docs refer to 
ſome term, therefore carinor be per- 
ual, but'muſt needs ceaſe when it 
is arrived at the place anto whick/ft 
naturally tends. 
'T anſwer, : _— this may prove 
| > 4 that 


. 
LILIES) . 


964 . Dgadolus 4.97, Þ: Libs 93 
that there. is no, natural, motion, of 
any particular heavy body,, which, is 
rpetual ; yet it doth not hinder 
ut that is 1s poſſible from 'them to 
contrive, ſuchyan artificial.revolution 
7 x conſtantly: be. the. cauſe of\it 

elf. ed i 
Thoſe bodies: which: may -be ſer- 
viceable tothis purpole,arediſtingyiſh- 
able into. two yo TIES (> 
I. Solid and conſiſtent, as weights 
of metal, -0: the like, 11:50 
F 2. Fluid or fliding, as water, fand, 

C. | 

\ Both theſe ways have beenattem= 
pted by many, though with very lit- 
tle or no ſucceſs. Other mens con- 
D. Flud, jeCtures in this:kind you way. ſee ſet 
"_—_— 29 down by divers Authors, It would be 
p 4. *5 3, £90 tedious to repeat them. over , Op 
: ſet. forth their draughts, I. ſhall on- 
\ Iy. mention two news ones, Which (if 
'I am not over partial) ſeem ako» 
ether as probable as any of theſe 
xinds that have. been. yet inyented 5 
and till experience had diſcovered their 
gdefet and inſufficiency, I did cer- 
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twizt the = 3 whee T7 
of a Ballance ; the ſeveral proportions | 
m the Semidiametet; of a-wheel, being Ariſt, Mes 
anſwerable to thelidesin a ballance; cur. c. .. 
where the, weiglit-'is thultiplied "'acs De raione 
cording) to. its diftange-from the: cen) pen 


circulum. 
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- -.- 2Phus ſuppoſe-the-centerrts 'be at 
1» '4; and the Diameter! of the- wheet 
.* DiC; tobe divided into equal-parts 
©. (asis here expreſſed) it evident ac- 
cording to 'the former ground, that 
one pound at C, will equiponderate 

to five pound at B, becauſe there is 

ſuch a proportion betwixt: their ſe- 

veral diſtances from the Center. And 

-& is; not material whether or no 
theſe ſeveral weights be placed hori- 


zontally ; for though B do hang 


lower 


than 
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than; C, yet this. does not at all concern: 
the beavines, or. though the p mmet. 
C were placed much higher, than 1 
18, atE,. or lower at F,- yet, yoplats 
till.retain the, fame; weight, ayhach at 
had-at C;-becauſe theſe plummets (as 
is the nature of ;all, heay ;bodiry; do 
tend. downware 5 A-;{traight. 7G 
Sq that their ſeyera Lala 


be meaſured by that part o EE 
r1zontal Semidiagneter) which a 

ly either below, Mavyny Ir "a us 
when the; pl moet 
citherto G or. * ; th f its 


former heayineſs, and be hob 70 Hack 
derous as-if-.. were placed in.the bal- 
lance-at-rhe number 34 and1f; weſup= 
poſe it tobe ſituated at 1 or K, then 
the weight of it will lie wholly upon 

' the Center, and not at all conduce to 
the motion of the wheel on either 
ſide. So that the ſtraight lines which 
paſi through the diviſions of the dia» 
meter, may ſerve to meaſure the hea- 
vinels of any weight | in its {everal (1- 
tuations. 


' Theſe things throughly conlidered, 
1 


r 


 Dedaluy; or, Lib./2. 
it ſeems very poſlible and eafie for a 
man ' to 'contrive the = ummets of a 
wheel, that they may be always hea- 
vier 1n their fall, than-in their. aſcent, 
and-fo conſequently that they ſhould 
grvea pe rpetual motion tothe wheel 
it (elf: "ines it ts impoſſible for 
chit 'to remain "unmoved, as long 'as 
' one fide n it is heavier than the 0- 
ther. 

For the efotiniines of this, the 
weights muſt be ſo ordered, 1. That 
in their deſcent they mayfall from the 
Center, and in their aſcent may riſe 
nearer to it. 2. That the fall of each 
plummet may begin the motion of that , 
which ſhould ſucceed it. As 1n'this 
following Diagram. 
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Where there. are 16 plummets, 8 
in the inward circle, and; as many in 
the outward, { the equality being 
to ariſe from their ſituation, it 1s 
therefore moſt conv&hient that the 
number of them be even). The cight 
inward plammets are ſuppoſed .to be 
in themſelves ſo much heavier .than 

+ theother, that inthe wheel they may 
be of equal weight with thoſe a- 
bove them, ..and then;the fall of. theſe 
will be 'of ſufficient force to _ 

own 


a7® 


= 


"they 


TILTING Dedalns ; or, . Lib. 2, 


down the other. For example, if the 
outward be each of them 4 ounces,then 
the inward muſtbes,. becauſe the out- 
ward 6 diſtant fromthe 'centes, 5 of . 
thoſ&patts, whereof the inward is 
t 4. Each pair of thefe weights 
ſhould be joyned' together by a little 
ſtring or.chain, , which muſt be faſtged 
abpoe the middle- betwixt..the bullet 
andthe center of that plummety which 
is to fall firſt, and at the top- of / the 
aths. Cui. _R if 
Whwa theſebyllets in theirdeſcent 
are at theit-fartheſt\ diſtance from the 
center of the wheet; then ſhall they 
be ſtopped, and _re(t on the .pias 
placed to that purpoſe; and ſoin their 
riſing, there mult. be other pins, to 
keep them in. a;.convenient -poſture 
and'diſtince pm the center, leſt ap- 
proaching too near unto it, they 
thereby become "unfit to fall, when 
ſhall comic to the top of the de- 
ſcending fide. p OR 
This ' may be ,otherwiſe contrived 
with | ſome. different. circumſtances 3 
bur they, will all xedound to the ſame 


effect. 


| Capirh. MobantaÞMytions. 
<__ "By ſacks angine dC Meme 
=probable,-thab©:maii '645/ipy0% 
H_ perpetual meti69? The diſtinte 
of the plummets from the center in- 
creaking« their. weight on enevfidle'; 
and wo tyed to onewaoriier, 


caulin _ IO 1K ſir 


falling % 
Ks Poor n pro C- Yave 
found this to) be-fallacioas3 afi 
reaſon may Reins appear by a 
calculation of- the heavineſs' of Gach 
plumatct,/'aceotdiig; to its! ſeveral Rj- 
tuationsz which may eafily bedoneby 
thoſe perpendiculars that, cut the dia- 
metes;(aswas before explained; 'arid 
is here efpreſfd in five of (the'pjum 
mets on deſcending fide) rom 
fach :4 \eg)culation'ir oF « Þ> em 
that both the ſides of this wheel\will 


231 


equiponderate/, and ſo conſequently - 


that the ſuppoſed inequality, whence 
- the: motion ſhould proceed ,”1s* but 
Imaginary and. /groundleſ. 
deſcending ide, the heavineſ(dF each 
plummet/ may- be/imeaſared — 

Pe numbers, ( ſuppoſitigthe Fa 
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ameter- of thewheel tobedivided into 


| on the aGending fide che weight 
are ito be reckaned: mg 
degrees. » 7 5? : 707 


The outward. 


inoiiDedalus go; dzib.. % 


Iyenty: i, 1g och ' thoſe ſub- 
divided rp RY 


T1244 9919 44) 


The ſumme. of -which laſt _ 
bers js equal with:the former 
therefore both the (ides of _ A 
wheel; in this nzezen wil Wag 
ponderate. 1 z 


If it be objected, that the plum- 
' met A ſhould be: contrived to pull 
down the other at B, and then thede: 
ſcending fide will be heavier than the 
other. a Shade 

: For anſwer to this, it is cohfidera- 
be, EE, | 
I. That theſe bullets towards the 
top of the wheel, cannot deſcend till 
they come to a certain kind of inclt> 
nation. 6 OE {HR | 

- 2: That any lower bullet hanging 
upon the other above it, .ro pull it 
down, muſt be-conceived ; as if the 
weight of it were in that point where 


its ſtring touches the upper; at which 
potnt this buller will be of leſs heavi» 
neſs in refpet of the wheel, than if it * 


did reſt in its own place : So that both 


theſidesof it in any kind of ' fituation 


may equiponderate. 
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| CAP. XV. 
Of compoſing a perpetual motion by fluid 
foes v0 Concerning Archimedes his 
water-ſcrew. The great probability of 
accompliſhing this inquiry by the help 
of that : with the fallibleneſs.of it up+ 


02 experiment. 


PI Hat which I ſhall mention as the 
| laſt way, for the trialof this ex- 
periment, is by contriving it in ſome 
water-inſtrument z which may ſeem 
altogether . as probable and cafie as 


any of the-reſt, becauſe that element 


by reaſon of its fluid and ſubtil na- 
ture ( whereby of its own accord it 
ſearches out the lower and more nar- 
row paſlages) may be moſt pliable to 
the mind of the artificer. Now the 
uſual means for the aſcent of water 
is either by Suckers or Forces, or ſome- 
thing equivalent thereunto; Neither 
of which may be c@nveniently applied 
Unto ſuch a work as this, becauſe there 
is required untoeach of themſomuch 
or more ſtrength, as may be — 

| E 


demo. 


 &@_ rw 


rv P ; wg 
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bleto the fullweight of the water that 
is to be drawn ups - and then belides, 
they move -for 'the moſt part by fits 
and ſnatches, ſo that iti; noteafily 
conceivable, how they:ſhould conduce 
unto ſuch a motion which by reaſon 
of its perpetuity muſt He regular'and 
equal. | 

| But amongſt all other ways to this 
purpoſe, that invention of Archime- 
des is incomparably.the beſt, which is 
uſually called Cochlea, or the Waters 
ſcrew, being framed: by the Helical 
revolution of. a cavity. :about a Cy+ 
linder. We have not any diſcourſe 
from the Author himſelf concerning 
it, nor is it certain whether he ever 
writ any thing to this purpoſe. But 
if he did, yet as the-anjury of time - 


| hath deprived us of many other his ex- 


cellent works, ſo likewiſe of this, a- 
_ the reſt. A 
At 
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nexus ſpeaking of that great ſhip Dipeſopl 


built. by Fiero, in the framing of 4.5. 
which there were 300 Carpenters 
employed for a year together, beſides - 
many other hirelings for carriages f 

| = an 


2 26 C Daedalus; 6, .Lib,2, 
and ſiach ſervile works, mentions. this 
inſtrument as being inſtead of a purap 
for that vaſt ſhips by the hetpof which, 
one man might eaſily and ſpeedily 
drain out the water, though it were 


very deep. | My 094120 
Ziblioth. Diodorus Siculus ſpeaking of this' 
h. 1. engine, tells us, that Archimedes in- 


vented it when he was in Egypt, 

and- that it was uſed in that - Coun- 

try for the draining thofe pits and 

lower grounds, + whence the waters 

of - Nilus could not return. +emambyr; 

"72 6% dp years xaf' vargpendr, ( faith the 

ſame Author). It being an engine ſo 
ingenious and artificial , as cannot 

' Cerden, be ſufficiently expreſſed or commen- 
Subt.l.1: ded. And ſo: (it ſhould ſeem) the 
gs Smith in M;Hain conceived it to be, 
*7* who having without any teaching or 
information found it out, and there- 

fore thinking himſelf to be the firſt 
inventor, fell mad with the meer joy 

of it. 

The nature and manner of n— 

Archire®. this, is more largely handled. by V7- 
L 10.6 fr uvins. | 


' 
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-TheFigure of it isafter this manner. 
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Where you ſee there is a Cylinder 
AA, and a ſpiral cavity 'or pipe twi- 
ning about it, according to equal revo- 
lations B B, The axis and centers 
of 1ts' motions are at the points C D, 
upon Which being turned, it will fa 
happen that the ſame part of the pipe 
which was.now lowermoſlt, will pre- 
ſeatly become higher,” fo that the 
water dozs aſcend by deſcending; a- 
ſcending in compariſon to the whole 
jaftrument, and defcending in reſpett 
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of its ſeveral parts. This- being one 
of the ſtrangeſt wonders amongſt 
thoſe many , wherein theſe Mathema- 
tical arts do abound, that a heavy 
body ſhould riſe by falling down; and 
the farther it paſſes by its own natu- 
ral motionof deſcent,by ſo much high- 
er (till ſhall it aſcend ; whieh\though 
it ſeem ſo evidently to contradict all 
reafon and Philoſophy 3 yetinthis in- 
ſtrument it may be manifeſted both by 


demonſtration and ſenſe.. - |. i= -; 
This pipe or cavity for the matter 
of it, cannot eaſily be made of metal, 
by reaſon of its often turnings-; but 
for trial, there might be ſych a ca- 
vity, cut in a column of woed, and 
afterwards covered over with tin 
plate. MILO IP, 
For the form and manner of ma- 
king this ſcrew, Vitravius- does Pre» 
{cribe theſe two rules : 
I, That there muſt be an equali- 
_ ty obſerved betwixt the breadth of 
the pipe, and the diſtance of its ſe- 
yeral circumyglutions, _ 
2. That there mult. be fucha pros 
71 wy ATT: fy 26 portion 
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rtion betwixt the length of the in- 
tree and its elevation, as 18 ant 
ſwerable to the Pythagorical Trigqn. © w— 
If the Hypotenufal, orSctew be 5, the ;, A—_ 
perpendicular or elevation muſt be 3, opera, ex- 
and the baſis 4. . " bars 
However (with his leave) neither 
of theſe proportions are generally ne- 
ceſlary, \'but ſhould be'varied accord- 
ing to other circumſiances-2As for the 
breadthof the pipe in reſpect of itsre- 
volutions , it is left at liberty, and 
may be oontrived - according to the 
quantity of water which it ſhould con- 
tain. Thechief thing to be conſidered 
is the obliquity or cloſeneſs of theſe 
circumvolutions. For the nearer they 
are unto one another, the higher may 
the inſtrument be erected ; there being 
no other guide for its true elevation 
but this. | 
And becauſe the right underſtand- 
ing of this particular is one of the 
principal matters that concern the 
uſe-of this engine, therefore I ſhall 
endeavour with brevity and perſpi- 
\ ruity to explain it. The firſt thing 
; & to 


Daedalus ; or, © Lib. 2: 
tobe inquired after,is what kind-of 1 
clination theſe Helical revolutions of 
the Cylinder have unto the Horizon 3 
which may be thus found out. 


| Let A B repreſent a Cylinder with 
two perfedt reyolutions in it 3 unto 
which Cylinder the perpendicular 
line C D 1s equal: the baſis D E be- 
ing ſuppoſed to be double unto the 
compals .. or :. circumference of the 
Cylinder. - Now it is certain-that the 
angle C ED, is the ſame with that 
by which the revolutions-on- the Cy- 
linder are framed 3 and that the line 
E C, in compariſon to the baſis FD, 
does ſhew the inclination of theſe 
reyolutions unto the Horizon. The 
grounds and demonſtration: of. this, 
are more fully ſet down by Guidas 
Dtalaus, in his Mechanicks, and that 

auf, 0p [42 - other 


A 


= 
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other Treatiſe De Cochlea, whichhe 
writ purpoſely for the explication'of 
this inſtrument, where the ſubtilties 
of it are largely and excellently hand- 
le ” pada y+ OF, | | 1 / 
Now if this Screw which was be- 
fore perpendicular , be ſuppoſed 'ta 


- 


| decline unto the Horizon by the an- 
' gle EB G, asinthis ſecond Figures 


then the inclination of the revolutions 


init, will be”increaſed by the angle - 
E D H, though theſe revolutions wil 
ſtil-remain in a kindof aſcent, ſothat 
water cannot be turned through them. 


But 


2a © 'Daedalns;'ow, Lib, a; 
But now if the Screw: be placed fo 
far declining , that the angle. of its 
inclination 'F B G, be lefs than the 
angle EC D, in' the triangle, as in 
this other Diagram under the for- 
mer 3 then the revolutions of it will 
deſcend to the Horizon, as does the 
line EC, andin fuch a poſture, if the 
Screw be turned round, water will 
aſcend through its cavity.  Whence 
it is calje-to - conceive the certain de- 
clination \wherein any Screw muſtrbe 
placed for its own conveyance of wa- 
ter upwards. | Any -point-betwist H 
and D, being in deſcent. ; but yet the 
more the: Srew declines downwards 
towards D, by ſo much the more wa«- 
ter will becarried up by it. 

If you-would know the juſt quan- 
tity of water which every revolution 
docs contain and carry, according to 

See a fur. 28 inclination of the Cylinder, this 

therexpli- May be ealily found | by.. afaribing on 

cation of if-an Elſe parallel. to the Horizon: 
ip 


thisin V= whi IT | 
gre which E/Zipfiewill ſhew how much of 


Cochlerz, Þ< revolutionis empty,and how much 
2 -Propet' 5. ul Q 


The 


SW Ras 3 ay), TU WT, ww ww 


v» Fi 5s Vu 5= WW AS iTl 


£4 


Cap:uy. Mechanical Motions: .283 
-. The:true inclination of the Screw 

being -. found, together. with the cer- 

tain. quantity 'of water, which every 
Helix does contain it is further cone 
fiderable, that-the water -by this in- 
ſtrument does aſcend naturally. of it 

{If without any violence or labour, 

and / that- the -heavinefs of it. doth. lie 
chiefly. upon; the centers or, axis' of | 
equal weight (faith Ubaldxs );-So that 7id.t. 5; 
(it ſhould ſeem ) though we ſuppoſe 99? 4- 
each revolution to haveanequalquan- 
tity, of water ,. yet the Screw will 
remain with any part upwards ( ac- 
cording as it ſhall be ſet ). without 
turning it {elf either-way. And theres 
fore the lealt ſtrength being added 
to either of its ſides, ſhould make it 
deſcend, according to that common ,, __ .. 
Maxime of Archimedes; any addition —_——_— 
w1ll-'make that which equiponde- poſ. 3. © 
rates with another, to tend down- 

wards. | | 

But now, becauſe the weight of 


this inſtrument, and the water 1n it, 


does lean wholly upon the axis, 
| | hence 


OO TO DG - 


Lad 
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hence isit (faith Ubaldws) thatthe gra- 
ting and rubbing of 'theſe axes againſt 
the ſockets wherein they are placed; 
will cauſe ſome ineptitude and refiften- 
cy. to that rotationof the Cylinder, - 
which. would' otherwiſe enſue upon 
the additionof the'leaſt weight to any 
one ſide; ' But (faithithe ſame Author) 
any power that is g#eater than- this 
refiſtency which' does ariſe from the 
- axis,” will. ſerve fot the turning of tir 
round. ON Figs. 36, 
Theſe things confered together;it 
will henceappear,how a perpetual mo- 
tion may ſeemeaſily: contrivable. For 
if there were but ſucha water-wheel 
made onthis inſtrument, upon which 
the ſtream that is carried up, may fall, 
in its deſcent it would turn the ſcrew 
round, and by that. means convey as 
much waterup, as is required to move 
It ; ſo that the motion muſt needs be 
continual , ſince the ſame weight 
which in its fall does turn the wheel; 
is by the turning of the wheel carried 
up again. + | 
Or if the water falling upen one 
| wheel 
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wheel would not be forcible enough 
for this effe&t, why then there might 
be two or three, or more, according as 
the length and elevation of the inſtru- 
ment will admit 3 By which means the 
weight of it may be ſo multiplied| in 
the fall, that it ſhall be equivalent 
to twice or thrice that quantity of 
water which aſcends. As may be more 
plainly diſcerned by ' this following 
Diagram. 


, 


[ 
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- Where the figure LM, atthebot» | 

tome does repreſent a wooden-Cylin«. 

der with Helical cavities-cut 1a it ,- 

which at A B, is ſuppoſed tobe co» 

vered over with tin plates, andthree 

water-wheels upon it,  H IX. \_The 

lower ciſtern which contains . the: was 

ter being CD. Now. this Cylinder 

being turned round , all the water 

which from the ciſtern aſcends through 

it, will fall into the veſlel at E, and 

from that veſſel being conveyed u 

on the water-wheel H, ſhall conſe- Thereis 
uently give a circular motion to |. 

the whole. Screw: Or if this alone ;cjyance © 

ſhould be too weak for the turning tothis 

of it, then the fame water which purpoſeic 

falls from the wheel H, being recei- — 

ved into the other veſſel F, may progm.r, 

from thence again deſcend on the Prop. 10. 

wheel 1;- by: which means the force Þ** _— 

of-it will be doubled. And if this ,qyancagg 

be yet inſufficient, then may the was than 'tis 

ter which falls -on the ſecond wheel here prog 

I, be received into. the other veſſel P**% 

G, and from thence again :deſcendi'on 

the third wheel at K. ; and. fo for 'as 

VE many 
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many other wheels, as the inſtrument 
1s capable of. - So that beſides the 

reater diſtance of theſe three ſtreams 
| thecenter or axis, by which they 


are made ſo much heavier; and be- 
fides, that. the fall of this outward 


. waters forcible and violent, whereas 


the aſcent of that within, is natural 3 
Beſides all this, there is thrice as much 
water toturn the Screw, as is carried 
- But on the other fide, if all the 
water falling upon one wheel, woul4 
be able to turn it round, then half of 
it would ſerve with two wheels ; and 
the reſt may be ſodiſpoſed of in the 
fall, as to ſerve unto ſome other uſe- 
fuldelightful ends. 

When I firſt thought of this in- 
vention, I could ſcarce forbear with 
Archimedes to cry out Svena Cone; It 


' ſeeming ſo infallible a way for the 


effeing of a perpetual motion , that 
nothing could be ſo much as 'pro- 


' bably objected againſt it; But up- 


on trial and experience I find it 
altogether inſufficient ſor any ſuch 


purpoſe 


AAS oo .c a e* a0 aaa a .-M- _—_— —_— 
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purpoſe, and that for theſe two rea- 
ſons: '> þ SF VCiT: P 

[\;- The witer Mat FEY will not 
make any. conſiderable ſtream mn - the 


ly, 'This ſtream (though cult 
will-niot'be of force enough to 
bout the Sctew: * 

x. The water iſbent gent! ; ada 
by /inhtermiſſions, but it falls'c rim 
ately and with' force 3 each- of the 
three yeſlcls veing ſuppoſed "full at 
the- firſt, that '{o the weight 'of the 
water'in them might add 'the' grea- 
ter ſtrength "and ſwifineſs "to 'the 
ſtreams that deſcend from them. 
Now this ſwiftneſs' of motion” will 
cauſe ſo great a difference betwixt 
them, that one of theſe Jittle ſtreams 
may ſpend more' water itt the 'fall', 
than a ſtream fix times 'bipger'In the 
aſcent, though'' we ſhou ſap ofe 
both of them to be continiate': > How 
much more then\,-when as the aſcen- 
ding water is vented * by 'fits-and 
intermiſſions , every circumvolution 


voiding only ſo much as 1s con- 
V : tained 
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tained in one Helzx# And in thispar- 
ticular, one that is not verſed inthefe 
kind of experiments, may be cafily 
deceived.  EOADONTISS $47 
But ſecondly , though there were 
fo greata diſproportion, yet notwith- 
ſtanding the force of theſe outward 
ſtreams, might well enough ſerve. for 
the turning of the Screw, if it were 
ſo that both: its ſides would, equipons 
derate, ,the, water being in them (as 
Dbaldxs hath affirmed); But now up- . 
.on farther cxaminatipn,. we ſhall find 
this aſſertion. of his, to be utterly a- 
p_ both reafon andexperience. And 
exein does conliſt the chief miſtake 
of this contrivance. - For the aſcend- 
ing fide of. the Screw. is made. by the 
water contained in it,ſamuch heaviery 
than the deſcendipg fide, that, , theſe 
outward ſtreams thus applyed, will not 
be of force enough,to make them:ey 
quiponderate, much leſs to moye the 
. whole. As may be moxeeaſily. diſcer- 
ned by this figure.  , 
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reſents; a Screw 
covered: over, C DE one'HeFx'or re- 
volution of it, C D*the' aſcending” 
fide;”E D the deſcending fide, the 


pomt' D the middle. The Horizon- 
tal line CF”; ſhewing how much of. 
the - Helix 15 filled' with 'water, 'vitze 
of the aſcending lide,* from'C the bes 
giining of the Ft!7x to Dthe'middle 
of it; and'o6n-the deſcending ſide; 
from D the middle, to the point G; 
where tne Horizontal does cut the 
Helix; "Now it is evident that this 
latter part DG, is nothing near 'ſa 
mich, and conſequently not fo heavy 
as" the other D'C.' And thus is it 
in all theother revolutions, which as 
they are either mare, or larger, fo 
ent h V 2 will 


- Mor 


- 
7 | - 
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P | will the difficulty of this motion be 
| increaſed.;-Whence it will appear, 
þ that the + ap— ſtreams which de- 
| ſcend uſt be of \ſo.much <> as to 
| 


| + A 4: 


ereby 
| | | the aſcending. 1d inevery one pf theſe 
16 revolutions does the other 5 
[i | | - And though this. ma ws Pre o ononghhe by 
3% yy making-che Water-w eels larger, 
YA then. the mation will ſo ſlaw.,; Þ fn 
the Serew:Mill gotbe; abll et9 ſupply the, 


countervail--all that weight 


on RD outwardiſtreams- < , 
It i There; 1s another, Cc contrivance. to 
nA this purpoſe \mentic d by Kirgher, 


UK de, Magneteg 2+ Þ+ 4. depending upon, 
F the heat, of the Sun, = the force .of 
HE winds; ; but,.151 18 - liable Juch abuys 
'&1F dance of except 1Ons, 1tis (carge 
worth.the mentioning, joe doesby ng 
means deſcxye the confidence c of. any 
| ingenious. Artiſt. at. 2 

l || Thus have' L briefly explained: the 
|| probabilities and defedts of thoſe ſub- 
| i} | £1l contriyances, whereby the making 
of a perpet tual motion;bath been aty 
tempted, *' 1 would be lojh. £9 diſcoui 


| | 
|| 0 age the epguby of any, ingerzous 
Lt 
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F; Tyre rg PS55- eB ot Þ | onerine) of — 


rd xe+ of re wut" 
to the greatneſs: af .the. weight, were 


rightly cunderſtoed,....and throughly. -. 


conſidered, they. wauld apke'thiy exe = -/ 
periment.. to ſeem-(if not, alcogeber Fig, 
1npoſlible;-yet )- much, more F nn, 
than otherwiſe perhaps.it, will appear; -1 7.) 
However, the MCPENEtLERNN | 


but deſerve QUT. : endeayaurs,,. T . I - 
lobe 12 


oneof |the.moſinoþle amo vgital | 
Mecbanieq] MR Bn (38 16 1.1] 
the falte..of him-whe dyg.,the, Vine- 


yardifor a-hid: RES Tough he d1d 


not find the money, ;yetihe thereby 
made:the ground,-moxe fruitful, ſo) 
though - we,donot arrgyn to.the etfed+ 
Ing gf\this- particu Fe JEL QUT ſcarch- 
ing.aftgp'it may diſcover {o,many 0- 
ther excellent ſubtilties, as ſhall abun- 
dantly recompence the labour of. our 
enquiry. 

: And then befides.” it may be ano- 
ther Encouragement tO conſider the 
pleaſure 


—- 
" 
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pleaftre of ſuch Tpeculations;: which 

wp by. Taviſh and {ſublime the thoughts 
--10/> .» with more” clear” angelical: content= 
 -» ments.” Archimedes was rally: ſo 

' taken up in the delight of theſe 'Ma- 
themarical ſtudies of this "familiar 

ava y Siren,” (as Plutarob Rtiles them )' that 
ovens he: forgot both his meat and<drink , 
__ afjF other neceſlities of natures nay, 
Marcel. thi he neglected: the -ſaving//of his 
JoenTeet- Jife; | when thati*rude ſolder! in ' the 
_ pride and haſt. of victory ,' would 
Valer, Lhe give him leiſure to finiſh his 
Maxim. l. demonſtration. -What: a raviſhment 
8.c.7 was that, "when having foind' out - 
the way to meaſure _—_ 

he leaped 'out - of the Bath; and (as 

if he were ſuddenly poſleſt) ran na- 

ked up and' down'crying lene fveme ! 

Tt is ſtoried of Thales, that  in- his 

Joy and gratitude for one'of theſe 
Mathematical” inventions,-' he went 
preſently to the Temple,” and there 

offered up a ſolemn” ſacrifice; And 
Pythagoras upon the like occaſion is 

related to have ſacrificed a hundred 

oxen. The juſtice of providence! ha- 


ying 
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ving ſocontrived it, that the pleaſure 
which there is it) the ſucceſs of ſuch 
inventions, ſhould be proportioned to 


- the greatdifficulty and labour of their 
1nquiry. 


